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Wool— Fabric of History §52 
Ina world-ranging quest, fashion expert Ning 
Hyde and photographer Cary Wolinsky ecplore 
the extraordinary fiber, mift of wandering 
animals, that ts still vital to human culture. 


India’s Unpredictable Kerala, 592 
Jewel of the Malabar Coast 

A national pacesetter in health, education, ond 
religious tolerance, this cosmopolitan state on 
India’s southwertem coast has never shied 


from political controversy, according to Peter 
Miller, Photographs by Raghubir Singh. 


Death of a Star 618 


Suddenly last-vear a new light blared 
in the southern skies, giving astronom- 
era on unprecedented look af dapper: 
nova a mere [70,000 light-yeurs away. 
Astrophysicist Robert P, Kirshner 
ernioins the phenomenon; Roger A. 
Resamieyer piotoprapins (ts study 
around the world 


The Persian Gulf— 

Living in Harm's Way 648 
Ina timely report from the strategic waterway, 
Thomas J. Abercrombte and photeerapher 
Steve Raymer describe the people cought in the 
shitdow of the ongoing Drag-fran war. 


Fleas: The Lethal Leapers 672 
Biologist-photographer Nicole Duplaie ovwesti- 
putes the incredible feats of these infamous in- 
sects, whose ability to pass plague to humans 
changed the course of history. 


Coven: A man in sheep's clothing, a shepherd 
in. easter Flungary wears d cogt known asa 
iba. Photograph by Cary Wolinsky. 


THE RATIONAL GEDCHAFHIC MADAZINE 
IN. THE POUR MAL OF 
THE MATIONAL GC9OGRAPHIC BOCIETY 
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INVESTING IN 
PARK FUTURES 





A OST OF US want and need a bit of nature's 
‘a jane to call our own, to cultivate and to 


_ enjoy, whether it be a backyard flower 
plot, -a penthouse garden, or a potted plant in-a 
window. Nations have theirs—thev're called na- 
tional parks. But just as the hardiest potted plant 
will never bloom but will wither and die if not 
cared for, the same can happen to a park system. 

And that's exactly what's happening to ours, 
according to a just-released stucly of the U. 5. 
National Park System, “Investing in Park Fu- 
tures.” It warns that not only are our parks with- 
ering from lack of care, but in order to be 
responsible caretakers of our nation and sensitive 
to its needs in the future, 86 new areas should be 
added to the system as soon as possible, 

This three-year study by the National Parks 
and Conservation Association is 4 
bit like a letter from a friend telling 
You to eet your act together for your 
own good. The association, in its 
70th Vear, serves 45a hongovern- 
mental, citizen-run friend and 
critic of the National Park System, 

Paul Pritchard, president of the 
association, told me, “We are free 
of political constraints. Yes, we are 
very critical of what's happening to 
our parks, but our fire is aimed not 
so much at the Park Service but at 
ourselves. We've identified a 522- 
million-dollar backlog of resource management 
needs alone, and it's getting worse. There should 
be a 50-million-dollar incresse in budget annually 
just to catch up and keep up.” 

That's not half the enst of one MX missile. But 
in an election year, with candidates trying to 
outdo each other in supporting cost and tax cuts, 
few will rush to embrace the report. A grass-roots 
citizen demand to support our parks is what the 
report recommends and what is needed. Not do- 
ing 50 15.45 foolish as not fixing a leaky roof on 
your house. Eventually the whole house will be 
ruincd, and the quality of life for you and your 
children will be diminished dramatically. And the 
parks are yours as much as the potted plant that 
you water, feed, care for, and may even talk to. 

For copies of the report, write to the National 
Parks and Conservation Association, 1015 31st 
Street N.W., Washington, D. ©. 20007, 
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By NINA HYDE 
Photographs by 
CARY WOLINSKY 
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‘oa HALF BARE BY 
A SHEARER’S DEFT HAND, 
A MERINO SHEEP SHOWS A 
SEASON'S GROWTH OF WOOL. 
FOR 12,000 YEARS THIS FIBER 
HAS FIGURED ON THE LOOM 
OF CIVILIZATION AS AN INTEGRAL 
PART OF HUMAN LIFE. 


fabric , 





T WAS EARLY EVENING, praver time, and 

is |] removed my snow-dusted boots just 
e the Mosoue, ] could hear mien 
chanting in untson and see ther huge 
sheepskin coats hanging trom pegeon pil 


lars nearby 





PS 
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l had come to Gabden, a remote wal linge if 
the foothilis ofthe Soviel Caucnsus, tosce whal 
ead s pets im cht still exst i he mosyuc Lire. 
ruinnersin design and color to thease being pro 
duced in Daghestan toclay, he best carpets in 
the mosque were kept in the women § quarters 
UDStmirs 1 Wee SAHICE Lier 1 ess trathicked 
areca, the old guardian of the mosque explained 
AS | followed him Lis he stairs, He Was Wearing 
i tal 4 url’ | cr ty wee Cae 

| walked gingerly in my wool-stockinged 
feet on huge old carpets a5 mv eves gol acces: 
tormed tothe dim light Many carpets were [ad 
et) and incomplete: some were nddled with 
laree moth holes 
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The long cal petal ine center of ihe oor was 


ek eat: 


the remarkable one. The odd anc strkinel, 
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carpets. Scholars fad been Puzzled about tht 


# 
a, 
| 

é ] 


origin of this Leseh star aT Der TOLL In: Le 
carpets throughout the Caucasus, and here 
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Wwasevidence that bel ornes siF cl Dice SC arpHel 


tractition that goes back many centuries, No 
ine knows its age for sure, but as old as these 
carpets are, they are modern compared with 
the fuishorical scope of wool 

For 127,000 years, since mun realized that 
with sheep he could roam and prosper on the 
WiIndS Weep MOUNTAINS and pa! wns of soulhwesl 
‘cin, wool has been a ¢civiliming force. Mian 
nimoest Ce rian cis nverec the ood value of 
sheep before wool, but when he began to fash- 
ion parments to protect his body from boat on 
freezing temperatures, le learned that sheep 
ould be worth more alive than dead 

A SVM DOC THaALOnSp GbVeloped—man 
protected the sheep irom predators, sheep 
provided man with food and clothing. Man 
whose body is least suited of all the animals to 
live in inhospitable climates, has mace use of 
the natural material ever since 

Prehistoric. sheep grew dark hairy coats thal 
CAUEDL ON Dron hes Or simpy feliotf their boo- 
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1S if heat Y CLUMDS €very Spring his wo 
foulel be plicked Fy handel, sist hi if ol Mite aril Mik liPn INTERWOVEN with woo. 44 weir 
soy sheep, which now live ina feral state on Md (sur fan host roused event children in this 
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COARSE WOOL FINE WOOL 








SILK 

HE SECRET OF WOOL lies in the fibers together in trreversible 

the structure of tts fibers, tangles. When compacted under 

which absorb moisture, heat and moisture, the wool 
insulate against heat ond cold, shrinks into felt 
resist flame, and maintain their Although its scaly surface tends 
resilience. to repel liquids, the wool fiber's 

Unlike cotton, linen, silk, or core is highly absorbent, taking in 

polyester, wool fibers are covered as much os 30 percent of its weight 
with tiny scales, making them in moisture. Synthetics, by con- 
look like pinecones in these scan- = trast, hold as little az:2 percent. 
ning electron micrographs (above), By drawing perspiration away 
When one fiber’s scoles rub from the body, wool clothing pre- 


ogainst those of others, they pall 
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vents the skin from feeling clamnzy 














LINEN CoTTON POLYESTER 


during summer and helps to hold 
in heat during winter. 

Wool fibers are made of kera- 
tin, an animal protein alse found 
in hair, nails, feathers, and horns. 
The lorvae of clothes moths and 
carpet beetles feed on this protein, 
leaving holes in one’s favorite 
sutaters or mugs. Cocoons of the 
cosemaking clothes moth (above 
right) are difficult to spot because 
they often include wool fibers in 
their construction. 

Contained in wool grease int its 
unrefined form, lanolin (left) is 
collected during the cleaning of 
row wool, Secreted by the sheep's 
sehuceous glands, lanolin is used 
In many cosmetics because it is 
easily absorbed by the shin. 

Researchers fohn Bennett and 
Don Tunks (right) are part of an 
Australian team developing a wey 
to fleece sheep without clippers. 
Weeks earlier this animal was 
injected with a blolagical com- 
pound that weakened each wool 
fiber at tts base, without cousing 
the fleece to fall out. Tufts of wool 
can now be pulled off by hand, 
leaving a protective layer of new 
growth behind, Such a method 
could greatly tim labor costs. 


National Geagraphic, May 1988 


Fabric of History 





of Seotland, and the sheep of the Shetland 
Islnnds. Men bree shies to produce smaller 
horns and longer tails, and Jong white wool in 
place of the archetypa 
and short wool undercoat. Until sheep shear: 
came into use in the Iron Age, bronze combs or 
hand plucking sufficed 

Wool’s unique properties make it particu 
larly suitable for both carpets and clothine. 
Wool fibers have minute overlapping sca 
plates; all pointing in one direction, like tiles 
on @ roof (opposite). These interlock into felt 
uncer pressure, beat, and moisture. In one 


inch of wool hber there may b 








enorter hairy outercoat 





CS OL 


e 2,000 overlap- 
ning shingles, whose sharp scales can irritate 
eoensitive skin. 

Air trapped between fibers gives. wool rts 
insulating quality; wool provides -¢reat 
warmth for littl weizht. Wool feels warm 
since fewer fibers touch the skin compared 
with other fabrics, so less heat & conducted 
away from the akin. Smooth cotton sheets fee 
cold: fleecy blankets feel warm. The trapped 
air dlso keeps things cold. Near Kashi in west- 
ern China visited an underground cave used 
for storing tice. The heavy wooden door wasin- 
sulated with thick felt. “The tce to transported 





to customers on acer ned with felt. Bedouin 
wear wool clothing as insulation in the desert 


for the same reason. 


HE SURFACE OF WOOL is water resis 
tant; its interior is highly absorbent 
In fact wool is the most hydrophilic of 
all natural fibers, absorbing as much 
22 30 percent of its weight without feeling wet 
to the touch. (Cotton absorbs & percent, syn- 
thieties usually less than 5 percent. | 

Porous and permeable, wool absorbs per- 
spiration and releases it slowly through evapo- 
ration 30 that one feels less chilled in winter: in 








summer the evaporation keeps one comfort- 
ably cooled. In biblical times wool was used bo 
collect water: a fleece was left out overnight in 
the desert, and the next morning t 
wrung from th ("And it was so: for he rose 


4 


up early on the morrow, and thrust the fi 





dew was 


| leece 
together, and wringed the dew out of the 
fleece, a bow! full of water.” — Judges 6:38) 
Wool can feel warm even when wet, some 
thing Scottish shepherds in the Highlands, 
wiv had little else to wear, appreciated when 
they rinsed out their plaids in the river at the 
etart of the day. The water swells the wool 
ttoers, making the fabric bulkier, decreasing 
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Woal— Fabric of History 


air permeability, and lowering the wind-chill 
eliect. Maine tobstermen wear wool-kmit mit 
Les for the Siti FUReon 

As wool absorbs moisture from the air, the 
fibers liberale heat, explams Lir, Fred Fortess, 
director of apparel research at the Philadel- 
phia College of Textiles and Science. This isa 
characteristic of wool that sctentists have been 
trying to improve in synthetic fibers, A single 
gram of wool gives off 27 calories of heat when 
it goes from dry to wet, 

The presence of water, plus the protein ker- 
atin, makes wool naturally fame resistant, 
requiring a higher temperature to ienite than 
other natural fibers. When aflame, it burns 
slowly, smoidenng and charring but giving off 
little heat. A wool blanket is an effective way 
ol smothering a lame 

Wool hus good elastic recovery, giving it 
a springiness that makes clothes wrinkle 
resistant when dry. This resilience is why 
150 vards ef wool varn are used in an official 
baseball, and why wool felt covers mano ham- 
mers. Premature infants and long-term hospi- 
tal patients are comfortably cushioned on woal 
pile or sheepskins. 

Wool can be bent 20,000 times. without 
breaking (silk breaks after 1,800 bends, rayon 
after 75), Because wool is highly crimped, it 
absorhs odors and noise in heavy machinery 
and stereo speakers 

Felting compacts wool, making it less 
permeahie, Warmer, Stu rier, more Witter 
resistant, and, therefore, practi al for winter 
bowts for Moscow police, tips for pens, and 
wheels for polishing, Unintentional felting can 
ruin sweaters washed anc agitated In too 
WHI Water or wrung out afterward. 
st. Clement, patron saint of hatters, is said 
have stumbled onto felt when he put loose 
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HOW To MAKE FELT: AMonpottan fimilfy 


ithe Qinghai Province of Chine burtis 


f = 
weol obo @& building maoterial. First they 
place o leper of fluffed weet on damp ene 
felt ond wet if (far fet). Next they roi the 
Whole pockoee onotind o pale ond wrap it 
Ina fresh yok akin (middle). Then the 
bundie is drageed bowncing behind a 
horse (top) for hours until the wool ibers 
are tightly compuicted, Thig-finished felt 
(left) will he ued fo [oe te inside of tre 
forify’s piirt. 


wool in bis sandals for comfort on a long our 


nev; the Owe, Movemeni and wanrmih 
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FRO Were More likely io fave heen felted into 


a densely matted wool than woven. Line can 


matinee inf COnDNUOUE eseovery of reat 


i | | nt = ' 
IEIC SS ii EP PEATEO On the POY Of Ba Seep As 


molt cl, lf ct IT im Le mece cil lise wie TS ot | 


for kneeling on the ground or for sitting on a 
camels back 

Nomads of central and western Asia used 
felt-lined! 


Wore 
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i . a 1 ia | Ff it i eee J 
felt for cli thing AY Tents ree x 


helmets, Ang Roman SHciers 
Plon, Elder, 


Was considered a scientifi 


thet 
ireasipiates of feit W Ose 
Nehiaral Afietectan 
sourcebook in the Middle Ages 
trented with vinegar would resistin 
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i heavy rain. [I walked in a downpour with 
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Purkish shepherd Umer Acar aé be tended hi 
hehe He was wearing the &epenee, the cus- 
tomary hooded felt mantle thal seemed to-siy 
in the water. My high-tech parka, tapped it 
the raindrops, felt clammy, and my pants wer 


wet to the knees, but Acar was dry from head 


to foot. “Without.a kepenek | coulen’t last 


inthe rain. he sand, “With one, | 


halt a day 
can stay out until! need to eo home 

aT mcs Bp pores lated the uu ams ps iTi able ue | 
DewWeen CWO 


a 
7 r a r . 
felt tents as they moved 


SSO na (raring areas, COMMOnIY Fong! 
! odiay tractors anc 
[rans 


humant stvle of living im western China goes 


w i. 7 = ee. 
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trucks make travel easier, but this 

on much as before with families on horses and 

household items strapped to vaks 
As early i the E iwhth L eNntuUry i 


traveled im fe 


nomads 


lt-covered weapons and later 


Airy ea Ta Tor fy PA Big lig’ 
ar Pi Patt i Pe Pri Filing ia i a 

















developed felt yurts as they roamed from 
China to central Lurope 


Yurts are circular 
dwellings with domed roots capable of with- 
standing strong winds, Thick felt is lashed! 
onto a diagonal wood lattice supporting a wil- 
low frame, Nomacic ile has disappeared in 
Mary PUR MITES | urbe bry BON emments wrtit- 
ing ta keep closer tabs on these traditionally 
independent groups. Yet even today vurts dot 
the landscape from Turkey to eastern Mongo- 
iat —o quarter of the way around the world 
ina bane a thousand miles wie: 

Cince you have lived in one, ayurtis hard to 
give up, In Kirghiz in Soviet Central Asia, 
many former nommds move back to their felt 
Vira during the summer, sometimes just afew 
miles or even o few vards from their houses 
And in a cemetery m Frunze, 
Kagakh Steppe meets the fteothilis of the Tian 


where the 


Wal 


Fabric of Aistary 


VAY STATION for woarudlerers, a bent caormp ts 


staked in Turkey's central Taurea MMoun- 
tits 26 shepherds of the Rarokoyunle tribe 
Dring down flocks from high BuITurber pars 
tine. Besides wool, their animats give them 
hair for souddie foes, brides, dru ropes. The 
Open wre of Terr saat-rair tems aliows 
licht to shine in. dnd amo to poss out, 


ut the loose fibers repel the rein 























Shan range, metal structures over the graves 
are likeskeletonsofvurts. Visitors had knotted 
white wool onto these structures for fuck and 
to keep away evil spirits. 

On the other side of the Tian Shan, near 
Rashi in Ching, Gur lan, a Rarakh woman, 
told me she couldn't imagime life without a 
yurt. “Tl Enow that the yurt is best for me, My 
head is clearer, and | never snore in the vurt,’ 
éshesaid, asshe offered me amurky cup ofsalts 
ewe-nulk tea 


NW CHINA, felt 1s sometimes made today as it 
was centunes ago. Ta Vi, a shepherd who 
ves with his family in a white felt wurt in 
Yin Den at the edge of Caka Lake in 

(inghai Provinee, olferéd to show me, but 
Shearing was still a few weeks off, and the, 
had ne wool. No matter. On the road I spotted 
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a young boy with a pile of wool, We bargained: 
Tbought the 15 jin (16.5 pounds) of wool for 52 
yuan (about $14), a price that seemed high at 
the ime, and brought it back to Ta Yi. “It is 
the fleece of a dead sheep,” he told me, “but it 
has enough oil in it and will de fine.” 

These people use old felt to make a new teit, 
and the next afternoon with MaMa, his wife, 
his son, son-in-law, and a friend, Ta Yi pulled 
the wool apart and hned up fistfuls of it on 
the dampened felt, the darker wool for the 
bottom laver, the whitest wool on top. The 
family sang and chatted for almost two hours 
while they systematically put down the wool 
and fluffed it with a two-pronged wire wand, 
They kept adding heavy doses of water froma 
marsh nearby, 

Then, rolling the old felt and new wool 
together in a skin from a freshly killed yak, 
they placed a pole through the center to act as 


BeAninG A SORROWFUL MESSAGE to Inved 
ones, the destgns.of fish fishermen’s sweat- 
ers Were said to identify the bodies of drown- 
ing victima, since each pattern belongeit 

fo a different furuly or village, The origins 
if the patterns themselves are lost in Celtic 
history. Relatively waterproof as well cs 
yarn, the cloge-Priit woolen jerseys 
protected fiehermen from the elemetits 

while allowing them freedom of movernsnt 


Str 





anaxle. A young man rode on horseback in cir- 
cles, the felt in the yak skin dragging behind 
him (pages 560-61). The felt was checked after 
an hour, more water added, the package tied 
up and bounced around some more. Two 
hours later the process was still unfinished: 
it would be continued in the morning. 

The felting process of shrinking and pound- 
ing cloth to give it-a stmodth, tight finish is 
called fulling, the root of the common English 
name Fuller. [t's an old process, illustrated 
in a wall painting at Pompeii and used today 
in factories producing tennis-ball covers in 
England and loden cloth in Austria. 

Fulling was a hand process in Scotland 
when families hand-spun and hand-carded 
wool from sheep on their crofts to produce 
Harris tweeds, Called “waulking” (the wool 
was originally compressed by foot), it's now 
done mostly for show. In Leverburgh, on the 
Isle of Harr, I joined a group of women 
woulking a tweed, thumping tt on a table and 
throwing it to one another. 

In the old way, the tweed) was first soaked! in 
stale human urine collected ina big wooden 
tub in an old shed, The ammonia in the urine 
acted as a cleaning agent. But at Mory Mar- 
Renzie’s house on Harns ¢ach woman usecl a 
bar of soap while she sang to keep the rhythm 
of the fulling going. 


PINNING WAS INVENTED when some- 
one realized that twisting fibers makes 
\ a varn, & phenomenon likely to have 
P 6chbetn noticed first when sheep turned 
wool into strands by rubbing against some- 
thing. Linen, the fiber of flax, existed before 
wool yarn, but it is likely that wool was-spun 
first since }t took no elaborate preparation; it 
could virtually be spun off the sheep, Today 
shepherds along the road near Qinghai Lakein 
central China, anc women seated on the curb 
in Leh in Ladakh, twist armfuls of loose wool 
onto a wooden spindle using o technique 
known since the Stone Age, 

There are more than 300 references to sheep 
and lambs, more than to any other animal, in 
the Old Testament, one of the earliest written 
records of sheep. [syaiah save the Lord “shall 
feed his flock like a shepherd: be shall gather 
the lambs with his arm, and carry them in his 
bosom, aml shall gently lead those that are 
with young.” Jacob, a master breeder, gave 
son Joseph his famous coat, probabiv of parti- 
colored wool. Jesus’ clook, for which soldiers 


National Geographic, May [988 


Hrew ios Last year 


Pope john Paul ll few to the United States in & 


must have been wool 
DIE Bp proprinley named Saepiterd Chi 

Lhe Cid ‘Testament forticls the mingling of 
wool and linen, a teaching some Jews follow 
cet 


Unosher nik called 
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Lal Z 
York. tests clothes for this 


_ f _ le me : 
dines: £ went to see fim in fs 


Poseph Rosenberger of Brooklys 


athe s La- 
oratory in the Williamsburg section of Brook 
wn. A. slim, 
thin beard, he sat hunched over a table, 
ing glasses of his own design fitted with long 
curved lenses that maznified five times, “My 
father had a clothing store in Austria,” 
continued to 


white-haired man with a lone 


ye Cd 


Sait] 
Risenberger as he study ‘the 
brown worsted suton the table infrontof him 
only 


“| Was interested to léarn, tut there wae 


cry amateurish study over there 

He enrolled in a textile hich school 
York al night and stucied on his own 
Cwer’s 


i . 1 | he oe | 
Horary | herurnect 


ining, he savas proucily 
went to the 
congregation t 
shatnes, they didn't believe 


ne, They thought I onh 


Wanted to pull money from 


talk Boot 
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SOW he tests [O00 
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Lach gets 


Men! A Vra;©r 


Lateel af it 
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inioms in intrimuing Waves. Even 
cved-in-the- wool optimists, when 
feeced bya wollfinsheep'sclothing 
who has pulled the woolover thei eves, feel as 
defenseless.as newly shorn sheep. A beliweth 


er was the lead sheep in a flock, while shoddy 
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Wea 


was the term used for poor reused wool in the 
Civil War 

Wool t threaded through our literature 
with legends of jason’ quest for the (olden 
Fieece, Odysseus escaping the Cyclops’ cave 
woolen Underbelly of a 
unfaveling 


. nore 1 ' : - b a, 
her Weevine to delay suitors until Chdysseus'< 
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hioderradabl turns 
In time to its constituent é@élements. Leather 
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rarely part of archaeological finds. So the sur- 
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Christ, are trols 
bodies of the tribal chief and his 
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coll { Lon 
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The Language ol "Vere 


IN THE VERNACULAR 
Color added to raw wool is 
DVYED-IN-THE-WOOL: genuine. 
Taking FLEECE from sheep is 
swindling a gullible victim. 
Stretched cloth was hung 
ON TENTERHOOKS! Suspense. 


PULL THE WOOL OVER ONE'S EYES: 
to hoodkwink. 


Fabric mile of reclaimed wool 
is called SHODOY: inferior 
Wandering about collecting sheep 
tufts cought on bushes-is 
WOOLGATHERING: daydreaming. 


WOOLEN TERMS 
CARDING: to untangle fibers. 


CROPPING: to cut the pile 
to uniform height. 


FELT: wool matted by 
using moisture and pressure 


FULLING: to shrink and thicken cloth 
by moisture, beat, and pressure 


LAMB'S WOOL: from lambs younger 
than seven months 


NAP: fiber encs raised bo give 
a soft finish to cloth. 


VIRGIN WOOL: unused raw wool, 


WoRSTED: fabric made with long 
parallel wool fibers. 


VARN: fibers twisted together 
by spinning. 


The stained-glass glory of Notre 
Dame in Semur-en-Auxois, France, 
depicts St. Blaise (top), patron saint 
of clothiers, and eight processes used 

in the craft, On the left: sorting, 
washing, fulling, and cropping. At 
right: carding, weaving, leasing the 

nop, and pressing. The window 
dates from the 16th century. 
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National Geographic, May [O88 


wife or concubine, a-saddle cover of felt and 
leather, felt figures of swans stuffed with goat 
hair, a hore harness with 
rams heats, and a fleece are among the thing: 


carved wooden 
on View —all in near-perfect concition 

Lhe perplexing piece in the collection ta 
brother « arpet, 3 laAree work with lotus -oria- 
nentation in the center and concentric bor- 


ders, one depicting fallow deer, another, 


Homes And ncers 
With 


Paryvrvk materials. | exarn- 


Luimilla Barkova, keener of the 
ined fragments of wool, then 
sat around a table with Dr 
Anatoly Ivanov, hear of the 
Onental department of the 
Hermitage in| Leningrad, 
who acted as interpreter 
Barkova is convinced the 
carpet did not originate 
where it wee "Wy 
opinion and the opinion of 
the department is thatit was 


found 


not locally made bul rather 
Iranian, she said, with the 
confidence of a woman who 
has stucied the subject for 20 
ars. “Ttis known that Iran 
at that Ome produced high 
quality carpets. The orna 
mentation is lraman, and 
the horses and spotted deer 


ancl costumes would Pea 


Le 


more appropriate lo Assyria 
ancl lran than southern Sibe- 
rin, she sacl. British expert 
fon 
believes that the carpet with 
its 1,125 f0Oknatst 


| hom paon, noOwever. 


oulcl be a 
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them. I asked the Living Buddha if the pat- 
terns or colors had any religious significance 
“Not really,” be said tersely. He's a practical 
being. “My favorites are the thickest ones, 
Thev- are the most comfortable to sit on.” 


HE FLOWER and strencth and rev- 
iy = ci f i? 
acholar 


enue and biood of Eneland,’ 


oe th=-century Eonelish 


Lhe Romans built a factory for warm 





cloth im the third ancl ‘wien! 
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cloaks and hlankets wer 


fariy exports. 

In @ariy Medieval tne 
| sheep serwed Chel 
Mam purpose by fertilizing 
fields as well as by providing 
food. But by the middle of 
the 13th century the 
trade was making lancdown- 
ing abbeys, like those of the 
austere Cistercian monks, 
very rich. Buyers would pay 
as three times the 


SOine price io monasteries 


worl 


as much 


for wool of amore consistent 
quality. It 
VERI 


Was an entire 
's wool from the Cister- 
Cian and two other mona 
tinal 
pro mised AS FPanSsOmM Toy Ki 1 
Richard the Lionhearted 
When he was taken prisone 
in Austria on his return. from 


the Third Crisacde in. 1192 


Leries, NOL Money Was 


(It was never paid in full.) 


that ex- 


a j j 
PULTE [racing , 
Nilarating carpet ride to rich- 
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=45 i : SHEPHESEL TOTES A LAMB IR L SEIN Ba a L a a ia i | 5 
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While carpet patterns hold 
clues to a cultural heritage, for the Living 
Buddha, Lobthang Huadan, who sits on car 
pets. daily to pray, pattern and color make little 
cifference. We spoke briefly in his office at the 
‘Taer Lamasery in Lushar “hen, 15 miles from 
AIning in central China, one of the largest Ti- 
het 


ting ina chair placed agamst pink Uhnstmas- 


“it - 





bétan Buclcthist lamaseries outside 
Wi ppered willis. the Living Buddha with 
hiscrew Cul seemed more like a junior histon 


Proiessor al Frinceton than a-mystical being 





Lamas here pray in the great hall of car- 
nets—166 pillars are wrapped in colorful 


carpets, anclong rows olseatsare covered with 


Mool—Pabniciol Aiton 


attempt to flee worldly life, 
they created self-contained empires, leaving 
sheep raising to their lay brothers. So when 
offered contracts and advance payments for 
future sales of their wool, tt suited them not to 
be bothered annually with such matters, and 
the Cistercians made contracts for sale of their 
wool production two, three, even len vears 
Evervihing wae fine until the clip 
showed up short or the sheep developed scab, 
forcing the Cistercians to buy wool at high 





prices to fill the orders 

Futures trading was not the only financial 
Innovation from wool trade, in the 1400s those 
patronsotculture (Continued on page 374 
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World of Wool 


OTHER ANIMALS grow fleece 
fiat con be spun, ber wool ts 
Neary synonyms wilh sheep 
Noted authority Michael L 
Ruder suggests there are a 
thousand breeds; more-than 
a hiition aherp proce world 
postures. Mast wel ip 
produced in the Southem 
Aemispiere and shipped fo 
the Northern Hemisphere. 
Austratic leais in world pro- 
Cuction, fo pon ut unports. 
The merino supplies at leqat 
Q fhord of thee wrrict's wal, 
Spain so valiied merinos that 
it once deemed their expart a 
cupital offense. The breed's 
fther ia so fine that five 
Strondls equal the width of a 
human hair. Breeds lke the 
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the Alecicis 
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iri PF Lorence 


and captains of industry, 
‘a Se. ees, 
their wealth on the woo 
They developed a banking 


ine bills of credit at home ani 


system, establish- 
Labroacl that Pay 
them power and money to.act a patrons to art 
Leona 


and Michelangelo were omong 


t= atthe [tahan Renaissance. Liante, 
in Vinci, 
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those who btnehted from the patronage of the 
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wool guild, the Arte della Lana, which suyprer- 
12 Duomea: 
In the Middle Ages wool was the staple of 
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England's export trade, and every European 
relied on E 
boosted by the taxes and frees in 
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ministers rot 


the wool trade, ond kings and 


power through the granting (and withcraw 
Ingo Concessions to wool towns and thew oc 
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forget the roval 
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refers to the i ApOrt AX Of) Wi cil 
Faolwearc IT placed in 


Parliament symbolic rec square sacks of wool 


In his veal for wool, 


In the course of Limethey were filled with Pir, 


Loi 


orobably because wool was so valuable. (In 
L938 they were once again filled with wool, and 


lor sits upon aroyal wool- 





tark to address the peers of the realm.) 
Flemish weavers, prompted first by the sti 
restrichons on wool exports 
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An later by reli 
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from Holiend 
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and 
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the world 
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AO 
moved to rural areas to 
escape the restriction ol 
cities and ruilds and to te 
near A natural 
fuller’s earth and water 
for tullmg. A “putting 
aut” system developed, 


whereby clothiers bought 


runny oF 


the wool and gave it to 
spinners, weavers, mond 
at home 
At each step, crecit was usec, 
or wo ml men 
rich and contribut 


fullers working 
On PRéce Pates 
AVE) mictiemen ees we 


ae re 


“ct heavily to the macnifi- 


cent “wool” churches like the one At Laven- 
ham in Past Angie 

The population grew faster than jobs in 
léth-century England, and the high price of 
wool turned farmlands mto sheep pastures. As 
Sir Thomas More wrote in Book One of Utopia 
(lsi6r: “ Your 


tame and so cheaply fed, 


isuaAliy So 
fin mov to be 
eo ereecdy and 40 wild that they devour human 
emselyves and devastate and depopu- 
late fields, houses, and towns 
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By the enc of the 18th century there were 
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aspect of the trade, from clipping sheep to pro- 


more than 30 laws touching every 
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could be fined for nol Wearing a WoO! CAp 


By 1662 mourning clothes had to be made al 
English wool 


Everyone ti 


And in 1667 o law required 
be burtecdin wool, Shepherds were 
burned with a tuft of wool] on their chests: i 
explained to their Maker why they never got ti 
church on Suncat 
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Viechanization was accepted more reads 
In the cotton than tn the wool textile mausnn 
Workers tournt the introduction ol machinery 
in the blondy Latddite nots, “The name comes 
from leorndiry Nec) Livid, a village idiot, who 


hal destroved some machinery. Luddite was 
an eponym for thal act and workers’ idiotic 
robin awinst modernization, saves fiste 
man berry Murphy of American Lniversity in 
Washington, 6. C. In thi child lator 


urbed from 15 to 10 factory howrs daily, 


ee 
Wits 


and) children were relensed from the physical 


reshraints that kept then at Lhe maicnines 
in CENTURIES the wealth of the Iberian 


Peninsula was based on the fine- wooled 
the earliest breeds of 
sheep, Merinos were jealously guarded 
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Australian’ s economy was built on sheep and 
wool Sheep first got there from England in 
L7ae ona bot whose main caro was convicts 
Che tirst sheep barely 
ane mest 
tnilecd, 


mos, PICKed Up soon atterwan 


survived the passage, 
[them were caten. They were fat 
purcbred rett- 


at Cape Town, 
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LS la bale and reserves are only 6,000 bales 
Down the road from the wool store in Syd 
néyv the Australian Wool Testing Authority is 


this seuing system obsolete 
Hill rely on their eves 
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fiber diameter, verctable-matter content, and 
clean-wool yield, 


At a remote sheep station some 70 miles 


from Mount Cook in New Zeoland, Russell 
Emmerson is challenging synthetics head-on, 
literally. His goal is to breed oniform superfine 
wool, with computerized objective méasure- 
ment of the highly heritable factors of wool 
diameter and fleece weight. The sheep don't 
know it, but their computer ear tags guide 
their selection for breeding programs and even 
open paddock gutes to meet suitable mates. 
This way Emmerson can guarantee a particu- 
lar micron count instead of an average. 


ATHER THAN A MOVE into the techna- 
logical future, a step backward 
hue boosted Turkey's wool tracle. 

. Villages that have a long-stancing 
weaving tradition still weave rugs using old 
patterns often found in mosques. Before the 
European synthetic dves reached Turkey in 
the |580s, natural dyes from plants were usec 
that mocllowed in time in the ight. By the turn 
of the century aniline dyes caught on; some 
were unchangeahly harsh, while others faded 
or ran with washing. Subtle natural colors 
pave way to brash oranges and flashy pinks, 
changing the look and lowering the value of 
Onental carpets. 

Dr. Harald Bohmer, a science teacher from 
West Germany working in Turkey, who as.a 
hobby analyzed dyes in old carpets, sold Bonn 
on the idea of reintroducing natural dyes to 
weavers, hoping to bring some prosperity to 
Villages without disturbing village life. West 
Lermany hal cut off Turkish immigration 
and wis interested in encouraging an industry 
that would employ Turks at home. 

He remembers well that June day in 1981 
when he and his wife, Renati, went to dSilley- 
mankiy near Avwucsk, a hilly, partly forested 
area in western Turkey near the Dardanelles. 
There recently settled nomads wove poor tugs 
with @ass-to-use chemical dves. “We stood 
near the well in the center of the village, first 
dveing wool red with madder that we had 
brought with ws, then yellow from wild cham- 
omile we hac collectect,” Bohrer recalls, 

At first a few women came, watching 





cautiously. But eventually more and more 
came, attracted by the brightly colored, fresh- 
ly ded skeins of wool hanging from the lower 
branches of anearby tree. “They had known 
how to make black from acorn shells, but they 
had forgotten that you could make colors from 
plants,” said BHéhmer, Using a tea glass us 
a measure, “since every house had one,” 
Bébmer wrote out simplified but specific 
recipes for natural clyes. 

“Two davs after the first class, 20 families 
were weaving with natural dyes,” Bohmer 
savs modestly, In two months his project had 
produced 20 small rugs. 


POOL NOT ONLY HAS an impact on 
many economies and the way 
people live, but it-also touches-our 
health. Kerstin, wool’s complex 
and tough protein, is the principal matter 
of human nails ancl hair and the protein of 
human skin; much of what we know about 
skin has been learned from wool research. 

It's the same protein that makes wool irre- 
sistible to moths. Larvae can spend more than 
half of their hfe cycles consuming wool. It is 
sail that Romans had bare-breasted virgins 
beat the surrounding bushes to rid them of 
the pest. Another carly treatment was cow 
mine and garlic. Now mothproofing can be 
done in the dyeing stage with chemicals that 
kill larvae through their digestive svstems: 

A= lL excavated through 24 lavers of beauti- 
ful felts and carpets in the women's gallery 
of the oll masque in Khasavyurt in remote 
Daghestan, | saw that moths had done the 
same, drilling throuch the entire stack, Taskeel 
Lewy Keloty, whose seven acres ofwarchouses 
In London store half.a million carpets from 
around the world, for his solution to the moth 
problem. Proper washing discourages moths, 
he said, Other than that? *1 jst pray.” 

The durability of the fiber lets wool survive 
the rag trade, which recycles wool clothes. | 
followed the rag trade to its capital, Prato, 
Italy, a prosperous art and textile center near 
Florence. Rags are sorted by color and weight, 
treated with chemicals to remove impurities, 
shredded, spun, and rewoven into cloth, 

Reused wool is never as strong as new wool, 







INHOSPITAALE TOMAS bur well suited foomeciod sheep, Austrolio’s ond Nullarbor Plom 
aupports wast ranches, such os 4,0N-squore-mile Rawlinne Station, With 40 acres for 
tach anomal, these meérinos aurvive well on sparse vepgetotion and salty water, Australia 
dominates wool production, providing a fourth of the world’s supply, 
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but sometimes the two-are hard to tell apart. 
U. 5, Customs checks imports in its laborato- 
ries at major parts to.ussure that reused wool is 
property identified. 


HE MODERN SHEEP is a 24-hour-.- 

day fiber factory, with each fiber 

growing .008 inch a day. There can be 

60,000 wool follicles per square inch 
of skin and. a hundred million fibers in one fine 
merino feece. One merino can produce nearly 
5,500 miles of wool fiber ina vear, at the mate of 
two-thirds of a mile an hour. The fibers of five 
menos, joined end to end, could te a bow 
around the world. 

Pasturage affects the quality of wool a sheep 
produces: And when a sheep's teeth loosen 
with age, it can no longer chew well, 20 the 
animal loses its value as 4a woo! producer 
Dr. Adam Thomson, an Edinburgh dentist, 
has been working on splints to support loose 
teeth, Pregnancy and stress affect wool too. 

It's remarkable what meager ercens will 
support sheep. Dwalked with Dungar Ramuyi, 
an 18-vear-old shepherd in the Great [ncian 
Desert outside Bikaner. I could hardly see a 
shred of green in the drv, cracked ground until 
Dungar pointed it out. He starts his day at six 
o'clock in the morning, walking 14 hours in 
the hot sun and wine in a shirt, a thick cotton 
shawl, amd carrying his lunch, achapatt mace 
by his wife. With a long stick he whacks at the 
dry bushes to make it easier for the animals— 
about 100 small, dusty sheep and 151) lewn, 
black poats—to reach the moist roots, “Some- 
times T walk 20 miles, to a farmer who lets 
me graze the animals while they fertilize the 
ground,” Dungar says. 

The diameter of a wool fiber ts measured in 
microns (a micron is forty millionths of an 
inch) and ranges from 10 to 70 microns. But 
the finest “wools” don’t come from sheep 
at all but from agile animals that climb 
the highest mountains —the goats of Kashmir, 
Tibet, and the Pamir Mountains, and the shy 
vicufia of the Andes. 

Perhaps the finest of allis sfafttoosA, made 
from the fleecy underwool from the neck of 
the wild ibex goat in the Aksai Chin, a milita- 
ned zone on the Chinese side of the Himala- 
vas. Fibers are collected by peasants from 
bushes and smuggled wcrosa closed borders 
into New Delhi. There the airy fibers are soled 
to dealers in third-class botel rooms, then sent 
to weavers in Kashmir, The fibers ore so fine 
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that they must be treated with starch made 
from rice 2o they will not break. 

Save Stinley Marcus, who owns. many 
shahtoosh scarves, “Next to shahtoosh, cash- 
meré feels like burlap.” In a recent Neiman- 
Marcus catalog, a large shahtoush “ring 
shawl," so fine that itcan be pulled through a 
Wedding ning, was priced at 320,000. 

The length of sheep's wool varies dramati- 
cally. It can be as long as 16 inches, depending 
on the pasturage, breed, and what part of the 
body the fiber is from. The first-year wool, or 
lamb's wool, is always the finest growth ona 
sheep. In Deuteronomy (15:54) the first fleece 
Was piven a5 a tribute to the pnest. “The first 
fruit also of thy corn, of thy wine, and of thine 
ml, and the first of the fleece of thy sheep, shalt 
thou give him.” 

Growing fibers are lubricated by wool wax, 
or wool grease, whose by-product, lanolin, is 
sed th cosmetics and pharmaceuticals, Until 
1974 the grease from the ettluence of local wool 
processing plant fucled the fire for asteam én- 
gine for the local water authority.in Yorkshtre. 

A bale of raw wool, or grease wool, straizht 
from the sheep, can contain as little as 50 per- 
cent wool, the rest being wool grease, burs, 
seeds, and other vegetable matter, body salts, 
ariel clirt. 


MINCE CLASSICAL TIMES herders have 
jacketed their sheep to keep them os 
Clean as possible. Pliny tells us that the 

best jackets for sheep were Arabian 
sheep wool, On astation near Canberra I was 
amused to see sheep in people's clothing. Hut 
it is serious business for John Aviles. Many of 
hit 10,000 merinos wear green plastic coats 
made on the premises (preceding pages). It 
pays off, Hvles figures that the jacketed sheep 
yield 3.5 percent more wool and bring 30-cents 
more per kale, 

Shearing, ¢stimated at 22 percent of total 
cost, is the single greateslexpense in wool pro- 
duction, anc because there is a concern that 
shearers are a declining breed, new shearing 
methods are being tried. Robot shearing 1s 
being tested at the University of Western Aus- 
traliain Perth. Sheep, lying on their backs ina 
cradle, are trimmer! by a state-of-the-art robot 
that can judge the shape ancl wrinkles of the 
animal and even respond to unpredictable 
bumps and breathme. Once captured and 
trussed belly-up, the sheep appears to relax 
and, im fact, seems hypnotized while the robot 
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passes over most of its body to peel aff the 
theece in one pierce 

Experiments with chemical shearing that 
hegan at the U. S&S. Department of Acriculture 
in Beltsville, Maryland, have developed into a 
biological wool-harvesting stucly in Sydney, 
Australia. Ina process that would turn shear- 
@rs back into pluckers, researchers are devel- 
oping a biotechnical process to weaken the 
fleece and allow the wool to be pulled away 
with the ease of Veicro: A compound from 
glands of male mice, called epidermal growth 
factor (EGF), is being tested; it has proved safe 
for sheep and wool, EGF induces a temporary 
stoppage of the cellular activities of the wool 
follicle and, therefore, weakens each fiber. 
Successful trials have been concductecl with 
aeveril breccds., 

Australia’s Commonwealth Scientific and 
Industrial Research Organization 15 also try- 
ing, through genetic engineering, to produce 
sheep with the ability to grow better wool. 
They want to develop genes that will enable 
sheep to produce sulfur-amino acid, a key 


nutrient in wool growth, antl not have to rely 
on pasturage for it. 

Although 3.8 billion pounds of clean wool 
were processed in 1985-1986, wool represents 
only 5 percent of all textile fibers used in the 
world. Australia is far and away the biggest 
producer, followed by the U.S.5.R., New 
Zealand, China, and Argentina, 

The Soviet Union, because of its long cold 
winters, its conservative attitude toward syn- 
thetics, and the considerable amount of wool il 
uses In military uniforms, 16 the biggest con- 
sumer, using as much wool as the United 
States and Japan combined. 

Australia’s 160 million sheep produce a 
quarter of the world’s supply of wool and 70 
porcent of wool used in clothing. While the 
country’s 80,000 shecp stations have flocks 
averaging just 3,000 te 5 OOO sheep, Some sta 
lions in Awstralia are fhuge—bigeer than 
Rhode Island oreven Puerto Rico 

I went -acrial mustering with Murray 
MicCjuie, who manages one of the largest, a 
2.1-million-acre station on the Nullarbor 
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PAMPERED WITH LOVE, Kelly Randell sromgegles into a sheepskin at a baby-care center in 
Wellington, New “eolond Infonts are thought to benefit from contact with sheepshins, 
which mony New #Aedlanders put inercbs: strollers, dnd cor sects: 
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Plain in southwestern Australia. Even 60,000 
sheep can get lost in such space. We swept over 
the dry and dusty area in his Cessna 175 to look 
for the flock for lamb marking and shearing. 
When he spotted some sheep, McQuie used his 
radio to guide the roustabouts on motorcycles 
below. “Are vou blokes in the aren?” he 
shouted a: he swooped down to herd a few 
stray sheep toward some others, 


OMPARED WITH Australian wool pro- 
duction, North American efforts 
have always been small-scale. Even 
so, the limited wool industry in the 

Colonicsso alarmed the British thatin 1699 all 

wool trade except with England was punish- 

able by stiff fines. 

This and other economic restrictions helped 
ignite the American Revolution. Spinning and 
weaving became a symbol of patriotism, with 
classes held on the Common in Boston and 
near City Hall in New York. George Washing- 
ton did his part by raising sheep at Mount 
Vernon, where nearly 400 yards of wool cloth 
was produced cach year. [mimigrant weavers 
and other wool-trade craftsmen were quickly 
given citizenship, and the industry beran 
to build 

Those who pioneered the West took sheep 
with them. The Navajo, who got their first 
sheep from Spanish colonists, learned to 
weave and adopted the collapsible, vertical 
loam from the Pueblo. Pueblo men wove in 
cotton, but the Navajo women adapter this 
craft to wool. 

“Many of the things we are famous for we 
stole—rugs, silversmithing, sand painting — 
and we always improved on them," says RC. 
Gorman, a Navajo artist living in Taos, New 
Mexico. The Navajo soon abandoned the con- 
servative Pueblo designs and applied Spanish 
tapestry-werving techniques to blankets for 
themselves and for trade, When they unray- 
elec the favetos (red coarsely woven Spanish 
Shawls) and incorporated the wool, their di- 
signs became tore sophisticated. 

Since the Navajo accepted sheep in repara- 
tion for their internment in the 1860s near Fort 
Sumner, New Mexico, wool and sheep have 
been at the economic and cultural center of 





Navajo life. Navajo rugs are virtually money 
in the bank and will always bring cash at Joe 
Tunner’s trading post in Gallup. 

Mrs: Barbara Jean Ornelas and her sister, 
Rose Ann Lee, worked ona handsome rug for 
two ant a half years, But when Mrs. Ornelas 
needed money to pay ber bhushanidl’s college 
tuition, she took time out to make a small rug 
that she quickly sold for $800. ‘The sisters 
remember heing forced, as seven- or elght- 
vear-olds, to weave on facing looms. “We 
would cry and weave at the same time,” says 
Ornelas. Now she loves to weave, “Weaving 
is good for my mental health—I sort things 
gut. Ancf it’s a-tie to. our past.” Her mother 
always says on her birthday, “Don't give me 
flowers. Give met wool.” 

Ata trading post in Gallup belonging to Joe 
Tanner's brother Ellis, I saw.a child's dress 
madeof tworigssewtogether, ltbwasa ritual 
dress for the puberty ceremony, though few 
girls wear itany more, Deloria Ashley told me, 
because it is so itchy, Deloria invited me to her 
sister's puberty rite, a four-day affair culmi- 
nating with the baking of a Navajo cake in a 


Six-foot-wide shallow hole in the ground and 


an all-night session of singing with the medit- 
cine man in the hogan. The hogan, with tts 
hexagonal shape and door facingesst, bedding 
rolled up at the back, and stove in the center, 
reminded me of the Kazakh yurts in China 

At sunrise about 15 blankets, topper by the 
brown-and-white one | hac brought as a gift, 
were neatly stacked on the grouncl outside the 
hogan,-and the young girl stretched out, face 
down, on them. An aunt pulled her limbs so 
she would grow tall and slapped her mouth 
four times so she wouldn't talk too much. 
Blankets used in this ceremony are considered 
blessed, and the women in the family put their 
handbags close by, hoping the blessing would 
spill over into them. 

To me the ritual seemed a symbolic recogni- 
tion of the remarkable properties of wool 
Throughout the world wool has been the fiber 
of civilization, a lucky resource to myriad cul- 
tures, underpinning entire national econo- 
mies. Anc for some people, like the Navajo 
women, It has been a special blessing: in the 
fabric of their history, ee 





THE CAT'S ALIVE, but the rest. Noeline Block's inittting friends ore stuffed. Created 
by Block oad other members-of the Fabric Art Company in Wellineton, New Zealand, 
they reflect the humor and tronies of dometic life. Taking yarn from her own lez, the 
wontn ot for right is unraveling herself to moke the baby she has always wanted, 
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is HOME away from 
: home, a felt kepenele 
epeltats 0 Sane: nomadic shep- 
in the hills of western Turkey. 
Serving as coat, tent, and blan- 


ao stiff and sturdy that it literally 
stands on its own, Shaped fram a 
single piece of felt, it bears little 
owner's name inside. 

The rise and fall of empires 
is intertwined with wool, in par- 
lowed nomadic tribes to expand 
into extremes of terrain and 
climate. Wool was so pervasive 
tn tite [tves of Asian nomads that 
the Chinese called their territory 
in the fourth century B.C. “the 
land of felr.” 





fell, felt became tribute. In the 
eighth century AD. a king of Cey- 
lon presented the Chinese impe- 
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FABRIC OF RITUAL and the routine, wool has 
been used in Peru for at least 3,000 years. 
Textiles were a prized commodity to the 
signaled by cloth, and the Inca maintained 
textile storehouses in urban centers. Weay- 
religious significance. But the passage of 
centuries has obscured the meaning of some 
symbols, and today many weavers offer no 
other reason for a design than to say, “We 
hove always done it so.” 
bundle dating from around 500 6.¢. and 
preserved by desert sands of the Paracas 
Peninsula may have been a woman weaver 
dressed for burial with her backstrap loom. 
Awonan on the island of Amantani in 
Lake Titicaca stings her load in woolen 
itnapeocks. Part man, mythical beast, and 
bear, a ukuku mask of sheep and alpaca 
wool is worm by young men at a coming-of- 
A Chayas Indian couple from the moun- 
tains southeast of Cuzco wear traditional 
wool sormments during market day in 
Mocusant, a trade center for alpaca wool, 











Woo. BLENDS seamlessly into the world of a Peruvian woman whose child slumbers to 
the rhythm of her spinning. “Children here seem to learn woolworking skills by ommosis,” 








says the photographer. This spindle is sometimes turned counterclockwise to make yarn 
for cloth edges in the belief that the reverse spin wards off evil spirits. 
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DISTINCTIVE and distinguished, an 
shoulders like o simple shepherd's kepenek 
by a member of ao Hungarian competition 
keep bvo schoolboys in a Moroccan village 
(right) cool in summer, warm in winter. 
Father and son on the grasslands of 
Qinghai Province in China wear fleece- 
trimmed coats. These seasonally nomadic 
Mongolian people live in felt yurts while 
tending sheep, goats, and camels in summer; 
A virtual security blonket swoddles an 
infunt (below right) on the Limatilla 
Indian Reservation in eastern Oregon. 
Monufactured by Pendleton Woolen Mills 
of Oregon, these trade blankets have been 
cherished by generations of American Indi- 
represent a currency of their own and 
are pawned in. pinched times. Given as gifts 
at birth, they are kept for life and form a 
burial shroud at death. Wool, the common 
thread binding cultures, binds both ends of 
mart's life as well. oO 
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Stender snake bouts prepare to race 
during a@ Hindu festival, Equally 
competitive in doily life, the people 
of Kerala, one of India’s smallest 


states, lead the naan in &ducarion. 
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india ia’s Jalabar Coas 








HE PAPERBOY was just leaving as | 
istopped by a village tea stand one 
morning in this small, tropical state 
on the southwestern coast of India. 
A cow lay on the ground in front of 
the iiand, flicking its tall in the humid air. On 
the porch a scrawny kitten mewed, 

Inside, a croup of men were going over the 
latest news. Nothing happens in the morning 





in Kerala until everyone, from rice worker to 


university professor, takes a quick look at a 
newspaper, There are more than 40 published 
in the state, reflecting the fact that the people 
of Kerala are by far Inclia’s most literate. They 
also tend to be outgoing, 
ambitious, and extraordi- 
narily skeptical. 

“Tt says here that two 
parties have claimed vic- 
tory in the district elec- 
tion,” one fellow grumbled 
in Malayalam, Kerala's 
rapid-fire language. “How 
is that possible?” 

"It's the same old story," 
said another. “As soon as 
one-party realizes that it has 
lost, it stages a big victory 
celebration. Happens all 
the time.” 

I had te laugh. The sar- 
casm was so typical of Kera- 
la humor, The politicians 
may play their games, he 
was saying, but they wan't 
fool the people. How could 
they, I thought. When it come to flamboyant 
politics, Kerala has seen it all. 

Tn 1957, shortly after the state was estab- 
lished, Kerala surprised the world by electing 
a Communist administration, the first in In- 
dia. Leftists praised the vote as an example of 
communism's new direction down “the par- 
liamentary road to socialism.” But national 
leaders in New Delhi reacted to the vote like a 
left jab to the chin, labeling Kerala a “prob- 
ler” state: 

That label has stuck through 14 state min- 
stries—some Communist, some non- 
Communist, Few have lasted through their 
full five-year terms. And six times the central 
government has stepped in to take control 
after political conditions became chaotic. 

Last year Kerala batfled political experts 
again by electing another Communist-led 
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government. Che victory —engineered by par- 
ty leader E.M-S. Namboodiripad (below) — 
meant that, for the first time since indepen- 
dence, none of India's four southern states 
would be run by the dominant national party. 

Ina country as vast and diverse as India, 
where 750 million citizens speak 16 official 
languages and more than 800 clialects, such 
maverick behavior can prompt nervous ques- 
tions. Were the bonds holding the nation 
together beginning to loosen? Had India's 
young prime minister, Rajiv Gandhi, lost his 
touch? And finally, what is it that makes 
the people of Kerala so unpredictable? 

To look for some an- 
swers, | returmmed to Kerala 
last April for my third visit 
in four years. L knew from 
the start that it was a place 
like no other in India. Coco- 
nut palme throw cool shad- 
ows over quirt backwater 
canals. Fishermen in wide, 
conical hats glicle by in jet 
black canoes. A peasant up 
to his knees in a flooded rice 
field hitches a water buffalo 
to his plow. Lt looks, for all 
the world, like India’s cor- 
ner of paraclise 

Its villages are visibly 
cleaner and its cities less 
slum-ridden than in almost 
any other part of that na- 
tion, Health standards are 
high. Compared with the 
national average, Kerala's birthrate is a third 
lower, infant mortality two-thirds less, life 
expectancy 14 years longer. Virtually every 
child attends at least a few years of grace 
school, which is free through the tenth year. 
All this is the legacy of enlightened Hindu 
rulers. who during the 19th century encour: 
aged European missionaries to spread learn- 
ing among their subjects. 

A stroll beneath the palm trees, however, 
reveals that paracise has gotten crowded. 
Roads overflow with humanity. Overloaded 
buses; listing like boats ready to capsize, 
swerve around groups of schoolgirls, Tracks 
honk at bicyclists. Motorized rickshas graze 
old men pulling oxcaris. Young herders swat 
at cattle to keep them out of traffic. 

With more than 29 million peopte, Kerala is 
one of the most crowded rural spots on earth. 


National Geographic, May [988 
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herala 
Demand for pepper ond 
uther epioces atimiulited 
trode between southwest — 
Trutia and distant lands more 
fon 2,000 years ago, Becouse 
of these early contacts Kerala 
become the first destination 

tn Indio for CAristionm, fews,; 


and Muslims, whose descen- oO 
dants have indeed a eosrrio- ? 
potitin flavor tothe state's 

29 million people, who are 

predominantly Hindu, 


Stretching 580 kilometers (360 miles) along the 
Malabar Coast, itsqueezes a population larger 
than (altiornia’s inte a tenth of the space 
Most of the people live along the coast, laced 
by 41 rivers and more than a thousand canals 


HIS MORNING I'm standing beside one 
cof these canals in the town of Kaot- 
tayum, wilting fora ferry to Alleppey 
The route will carry me through @ pre- 
dominantly Communist district. | hope to 
learn something about politics from my fellow 
PMLSSENZErS, 


fadia's Capredictable Aerala 


KARNATAKA 
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It's going to be another scorcher. At 7:30 the 
thermometer reads 33°C (92°F). A drought has 
tormented the region for months. For the sec- 
ond yearin a row the September monsoon 
rains have failed, and drinking water has all 
but vanished. Village women leave jugs along 
the road each morning in hope that a govern- 
ment water truck will come by to fill them, 

When the ferry arrives, about 40 people get 
on. Two young girls in pigtails and matching 
pink dresses piop down on a hard, wooden 
bench beside their brother, who asks thei 
mother for money to buy a comic book from 
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a dockside vendor, The family 5 Christan 

dressed in their tinest for Maundy Thursday 

Rottavam is the center of the state's Christian 
in Inca 


rit ee ‘ 
community. the larires 


l am reminded that Kerala iz medley ol 
faiths: three-titths Hindu. one-tilth M isin 
one-Tith Lohpistian, Most of the let are “Svri- 


ar | hristians, 0 Called heACause they follow 


liturries and traditions derived from Eastern 
Orthodox 
+ oetie 
4D. 52, Historians agree that Christians have 
lived here since the fourth century 

Muslims claim @& me 
img the fifetime of Muhammad. Jew: 
lived here since the first centurv A.D. Recently 
Lhe coon, has almost iat FATE 8&5 Voung 
members have emigrated to israel 
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cover, 4 making a racket 


lucks: their down blankets the water like pet- 


ale of flowers. The boat's engine, which has no 
But through the cin 


| hear & gentle voice singing. [t belongs to a 


griztled-faced old man sitting néar the back of 
back and forth as he sings 

[he canal serves many functions. In it, one 
fellow brushes his teeth with 
her lone 


black haar atber having washed th a girl lifts @ 


the begat wha nog by 


onthe: another 


his: 1inger: & women throws back 


ater onto her shoulder 


We Ol 


lhe landscape now opens onto an endless 


Helis, which are 


expanse of Pic =H HirAled 


from the canal by dikes. At one stop some nee 


ipoapra. | talk 


threshers come with an ole 
WomEn named Fennamima. “IT can’t remenm- 
ber how long I've worked in the fields,” she 
cays, COVering an embarrassed smile with her 
hameds. “All my hfe, T euess 

She wears a faded areen blowse and a rough 
muslin cloth wrapped around her waist and 
over her shoulder. Like many agricultural 
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former government made a lot of promises,’ 
sald Kamala Devi, a young woman with 
intense dark eves. “They told us they would 
build a bridge across the lagoon, but the, 
ida ht, When people get sick, we have to take 
therm to a mainland-hospital. A baby was born 
on this sifle fi few weeks aero because there 
Wren ta boat to take the mother across 
"That's why-a lot of ws voted for the Com- 
munist candidate,” she said. “We are not 
Nlarxists. We just wanted something ¢iffer- 
ent. We were hoping for a change of luck.” 


CHANGE OF LUCK. That's exactly what 
happened for a group of faborers in 
northern Kerala in 1984. Their fu 
tures changed one morning when 
one of them struck a buried pot with his shov 
el. Gut spilled 1,200 gold coins, all shining as 
brightly as the day they were minted 

To. the Workers the coins represented an 
unimacinanice fortune. To archacologist who 







liter examined some of them, they were an 
eQually Precious Window on Kerala § ancient 
past. | was curious about that past and so 
looked inte it 

“| heard that afew of the c coins may be here 
in Trivandrum,” a government official told 
me, aclicing thatit w os Miele hi 
national treasures. “You might ask at a shop 
on Mahatma Grandin Road.” 

[t was early evening when my friend Babu 
Varghese and [set off to find the coins, Trivan 
drum is a city of wide, treelined craniceles 


vor sell such 


and ornate, red-brick buildings trimmed i 
White. The air was pungent with w ota 
and diesel exhaust. ‘Traffic poured through 
narrow sirects, sounding like @ recording of 
jungle noses played backward 

The shop was dark, but-aclerk led us intoa 
back room and toa telephone. Babu called the 
shop owner. Speaking loudly in Malavalam 
he assumed hr most authoritative voire 
When he hung up, he smiled. 

“Tt's all arranged,” he saul. “The owne: 
will bring the coins to your hotel room later this 
evening. 

“Wonderful,” | said, “How cid you man 
ue thats 

“Stmple... told him that vou were « famous 
Amercian com expert, anc that money was no 
problem.” 

RnoWwing nothing about coms, | had a hol 
low feeling in my stomach when | met the shop 
owner that evening. But the feeling vanished 
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AN OPULENT NEW MOSQUE neor Quito 
(top) reflects the influence of the Persian 
Gulf, where many Muslims from Keralo 
hee found work in trecent-vears. In Cochin 
a caretaker at the 160t-century syniintoriue 
holies copper plates from around the eighth 
century that offer protection to the jewish 
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when he placed a small comin my hand. Itwas 
a Roman gold piece, inscribed on one side with 
the name “(Caesar Trajan Hadrianus’ and an 
Image of the emperor Hadrian 
Even l could see that [was holding a shining 
link to. antiquity 

The coins hed been ised 1,800 years azo— 
probably by Gareek merchants on Schall of the 
Romans—to buy the pepper that flourished on 
the moist, seaward slopes of the mountains 
called the Western Ghats. They conducted 
their business at the port of Muziris, described 
by a Tamil poet as “where the beautiful laree 
ships of the Yavanas [Greeks], bringing gold, 
come splashing... ." 

Trade between India and the West was al- 
ready many centuries old. Goods from south 
India had reached the Middle East as early as 
the third millennium #.C, Butthe discovery of 
the montoon winds by Greek Sailors about 
A.D. 45 made it possible for ships serving 
Rome to sail from the Horn of Africa to Kerala 
in only 40 days. This shifted the focus of the 


spice trade from north lndwmn ports to VEELFITis, 





Which Pliny cailed the “first commercial cen- 
ter of India.” 

Shmulated bythe Roman demand forexotii 
goods, Indian and Malayan merchants also 
pushed east during this period, collecting silk 
cloth and cinnamon from China and pearls, 
precious stones, and tortoise shells from Indo 
1esia. These they brought to Muziris and other 
south Indian ports to be loaded onto Greek and 
Arab ships. Positioned midway along the spice 
route between Rome and China, Kerala 
thrived as an international meeting place 

More than a thousand vears later the lure of 
Spices Ac 
af merchant adventurers to south India: the 
Portuguese, Dutch, French, and English And 
ike their earlier counterparts, they lett behind 
in Kerala their foreign religions and ides 

“You are interested in this coin?’ the shop 
owner inquired at last. “The price ts only 
15,000 rupees ($1,250]." 

“It's Denutifal,” 1 sant as [bed him to the 
door. “Butifvou don 'tmind, ll have to think 
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And think about it] have, for the coins belp 
to explain how Kerala grew to be so cifferent 
from the rest of Inclia, “We have always been 
ornented lownmrd exports,” said economist 
rN, Arishnan, He added that Cochin, afte: 
Bombay, India’s busiest west cost port 


“Today our products are rubber, coffee, 
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TILL, I'S HARD TO KEEP a Malayalh 
down. “We are go-gelters,” saud one 
“We are the kind of 


people who are willing to relocate, 


former resident 





languages—a well-educated 


tie 


heart 
mobile group.” 

“We're born hustlers,” 
“We've taken the best of different cul- 
Tamil, Karnataka, Arab, British, Por- 

amd used them to our acdvantage 


agreed a Kerala 
mini 
LURES - 
LUPUS 
We're pushers.” 

[saw a lotof that push all around me in Ker 
aln. I saw it in the cocky way Malayali men 
leave their shirts unbuttoned halfway down 
their chests, and inthe jaunty twistthey give to 
their skirilike dhotis. | found it in Malayah 
women, in their brightly colored skirts and tn 
the flowers they tuck into long, braided haar. 

At the spring Poorum festival in Trichur, | 
discovered just how competitive Malayalis 
can be. From 6:a.m. one dav till noon the next 
they stage one of India’s most lavish celebra- 
tioms. It takes place at the temple clenicated lo 
Lord Vadakkunnathan, one of the 
Hindu god Siva takes as protector of the 
world. The festivities begin leisurely but build 
through the day as stnaller temples compete 


roles the 


with DrOoCeSSToris ariel MUSICA EVENRLE 
Then comes the rivalry between the twa 
mayor temples, Festival director Bainkrishna 
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ASTRONG AEM AND LONG HOURS turn ration 
coon husks into coir fibers (left), which 
are twisted oto ropes and other products 
for sale. Every resource of this tropical [and 
is exploited, every patch of ground cuit 
voted. On a narrow strip between paday 
ond canal, a former dries rice beside a hoy 


eno’ ied Tor oottie feel, 


Menonexplained: “Both will try to display the 
largest elephants, the best musicians, the most 
beautiful parasols, the most astonishing fire- 
works. It costs ¢ach temple afortune—at least 
200,000 rupees [16,500] 

The rivalry is 50 intense, the details so-secre- 
tive, | was told, that a husband and wife from 
different temples might notsleep together fora 
month before the festival 

[ wes pearly crushed when | followed a 
crowd through a gute into the main temple. | 
was pushed up against dorens of hammering 
drummers. Cymbalists and cianon trumpet: 
ers added to the din. At dusk the two temples’ 
elephants squared off against cai 
ceremony called the divine durbar. More than 





other in a 


200,000 people jammed the temple grounds 

The scene unfolded like an-epic battle, with 
two facing rows of 15 elephants each. To the 
roaring approval of the crowd, riders on one 
row of elephants lifted shocking pink parasols, 
sewn from the finest silks, with gold tassels 
ardund their roms. Not to be outdone, ricers 
from the other temple raised baby blue para- 
sols, and the crowd roared again. For an hou! 
each side woivelled parasols of im reasing com 
plexity and beauty 

I wondered who was winning the competi 
tion. Different spectators offered different 
answers. Yet the longer | watched, the more | 
grew to understand that ft diin't matter. For 
the people taking part, as well as those looking 
on, the true joy was in the competition —one 


performed inthe presence of the gods. 


HE PAST, of course, helps explain the 


present: and | was interested in Kera- 





a's ancient caste system—India’s 


Most ce mplex Some castes were oo far 





apart in status that a person of a high caste 
could be polluted merely by seeing somecne ol 
a low caste 


trachitionally warriors, like the samurai of ja 


The caste called the Nairs were 


pan. Nair men recall their former position by 
practicing falenpayatin, Kerala's martial art 
L watched students practice in Trivandrum 
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oll, they strocke in Pairs acroés the dirt tloor, 


kicking straieht upas they went. The first two 
re | : = I } i k 5 at 
highters were armed with snort sticks. [hey 
Keeping tow, 


Cautiously circled each other, 


then suddenly clashed in a flurry af clacking 
The next pair sparred with five-foot 
long bamboo poles, and the last with curved 
metal daggers and small round shields 


“Isn t this dangerous? I asked their teach 


bryce 
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er. Coovindankuttyv Nair 


[he master 


“Danger is always part of it,” 

| i 
fut you musi 
Mentally 


and physically you must be very pure, [tis ritu- 


replied. “Kisk is always there 
remove Tea bry CONS tag pAPite bce 
Alistic, AS in alemple, Otherwise the weapon 
may chéal vou 
Doubt is dangerous 

nie netted for thei 
streneth and confidence. Families were matri 
lineal. A set of susters, their children, and their 
daughters’ children often lived together in a 
single household called a tarawad, A man 
wealih passed to his sisters’ children 

Women formed many liaisons in a Svsiem 
thal probably evolved from the caste's mili 


You must have confidence 


WOMEN Were also 





tary function—the men were often away fight 


ing. When atman pada woman a Visit, it is 
aid, he lett fis weapons outside her door to 
warn olfother callers. Such practices vanished 
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lomo, but the independent streak lives on, 


notonly in Nair women but also in other Ma 


lavah women, who frequently hold profes 
Sonal positions unheard of cléewhere in [India 


seid Ka 


mala Das, a Nair poet who was herself raised 


lL remember my mother-in-law, 
In a tarawad. “She used to be like the rising 
sun, you know? In the courtvard of her home 
there wasiibalcony, and sheused tosit therein 
the afternoon and settle disputes. Everybody, 
all the poor people from the locality, would 
come With theirgre vances, and it was acourt 

she would see that guilty ones were flogged 
night in frontot her. Whipping! You know, ty 

ing them up to ajackfruit tree and whipping! 
Women were that way—so strong!’ 

Lspoke with Das in a house built like a tradi 
tonal tarawad, with four rooms surroundings 
small innér courtvartL She wore a blue dress, 
tortonseshel) giasses, a chamond in her nose. A 
nistol ina holster- 
political group, she told me 
the back of her rattan chair 

We talked about her poetry; she was nomi- 
nated for a Nobel Prize in 1984. Her poems 
olfer a glimpse into the heart of a Nair woman 
‘ne night I woke to find age étick a crust, 
finger down my throat 
am [stil entitled to its lure? 
Hult what impressed me most about Kamala 


Lc protect her rom Cia 
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Das—aside from. the pistol —was her sense of 
Independence, “It's very difficult for Nair 
women to believe that we meed to be liberat- 
ed,” Das said. “We can’t get very emotional 
or strident because we have never felt we were 
slaves. All the major decisions were ours.” 


WILL TELL YOU what makes wus difter- 
ent, travel agent Babu Varghese said in 
exasperation one attemoon. As my trans- 
lator, Babu had listened patiently as I 
aiked the same questions many times about 
the Malayali personality, Unhappy with the 
answers he heard, he vented his fnistration. 

Lhe difference t that we Malavalis are 
proud of who we are. We are not apologetic in 
the least about being Indian, notin the way 
Vou sometimes sce up north, We are the true 
Inclians, never conquered or put into submis- 
sion by outsiders,’ 

Ashe spoke, the power failed in his office for 
the third trme that day, and once again we sal 
Indarkness. A helper broughtinasmall cancdle 
that barely Wluminated it own stand. Vet 
none of these things daunted Bahu as he pave 
voce to his south Inchan price. 

[t was the same pride I discovered at the 
Jumbo Circus in Trivandrum. Kerala gave 
birth to one of Inclia’s first modern circuses in 
1901, when & martial-arts teacher in the vil: 
lage oF Dedlicherry opened & training school for 





pertormers, Ever since, Tellicherry people 
have been running many of the circuses in the 
country, and the Jumbo Circus is no excep- 
hon. Besides the four brothers who own the 
show, 50 af its 300 employees ore from Telli- 
cherry, including an acrobat trainer named 
Sukumaran and his daredevil wife, Radha. 

| talked to the couple one morning in their 
small tent, Sukumaran was sithing on a cot at 
ont end while Radha prepared lunch at the 
other, grinding coconut and spices for a fish 
curry. A lion was growling nearby, and the 
wind carned the smell at elephants 

“We knew when we Were 
young,” Radhatold me. “But he was working 
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for one circus and | for another, So we ar 
ranged a marriage, and [ came to jom him.” 

“Racha fills in for other performers when 
they are sick,” explained Sukumaran. “She 
can do anvthing in the circus.” 

Just give te ten hours to learn the act." 

“she even docs the jeep jump.” 

I'l seen the show -and remembered the 
stunt. A driver launches a jeep at high speed 
off one ramp and lands it on another some clis- 
Lani c Ps 

“Ten't that normally a man’s job?” T asked 
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“Many small stars congregated 

... like to two clouds.” 
Thus one of Ferdinand Magellan's 
crew, on the first voyage around 
the earth, described the southern 
Pacific sky on a clear night in 1520. 
On such an evening nearly five 
centuries later—February 23, 1987 
—an explorer of the stellar sea, Ian 
Shelton, opened an observatory’s 
roof atop a Chilean peak. Below the 
panoply of the Milky Way he sought 
one of the Portuguese navigator’s 
patches of stars, the Large Magellanic 
Cloud, seen just to the right of his modest 
ten-inch telescope’s lens in this re-creation. 
And there he found a new fierce light in the sky 
created by the titanic explosion of a nearby star. 
This supernova now leads scientists on a spirited 
voyage of discovery into the very nature of the universe. 
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Giow of the 
Magellanic Cloud, 
the galaxy closest to 
our Milky Way, gave 
no hint in 1984 
(below) of nearby 
three years later. 
Visible only from the 
the blast (right, at 
lower right) came 
from a hot blue 

star cataloged as 
Sanduleak -69°202, 
with 20 times the 
sun’s mass. The 
event, a relatively 
close 170,000 light- 
the first since 1604 
that could be seen 
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In’ THE EARLY morning hours of February 
74 Jast year, Oscar Duhalde took a break 
from his work at the 40-inch telescope at 
Las Campanas Observatory on a moun- 
taintop in northern Chile. He put on a 
kettle to heat water for coffee and went outside 
tolook at the southernsky. Dohalde glanced at 
the soft, fuzzy glow of the Large Magellanic 
Cloud (LMC), the nearest galaxy to our own, 
just 170,000 light-years away and visible only 
from the southern latitudes. It was as pleasant 
a sight for him as it was for Ferdinand Magel- 
lan, who spied it on his 1520 voyage to circum- 
navigate the globe and after whom the galaxy 
is named. 

“TLknow very well the Magellanic Cloud,” 
Oscar would say later, “I saw a new object 
there but didn’t know what kind of object it 
was.” The troublesome light faded from his 
mind as he reentered the observatory, which is 
operated by the Carnegie Institution of Wash- 
ington, D.C. 

Nearby, the University of Toronto's resi- 
dent observer, Ian Shelton, was pursuing his 
hohby—the same as his work—astronomy. 
Using a little ten-inch refracting telescope, he 
had been photographing the LMC for several 
nights. Now he finished a new exposure, de- 
veloped the plate, and studied it. He noticed 
something strange: a bright star near the cen- 
ter, one that dicin’t belong there. Curious, lan 
went outside to see if this bright spot on his 
plate wasa real object. It was. He could see it. 

lan walked over to the team manning the 
40-inch telescope and asked, “What would 
you think of a new star in the LMC?" 

something clicked in Duhalde’s brain. 
“Oh,” said Oscar, “I saw it at two o'clock.” 

The whole troop marched outside to look at 
the supernova —a dying star, the first seen by 
the naked eye in 383 vyears—a new ornament 
for the southern sky and the key to unlocking 
many mysteries of stellar life and death. 

Others observed the star. While Tuesday 
wast dawning in Chile, it was night in New 
Zealand, Amateur astronomer Albert Jones 
was in his backvard, diligently monitoring the 
skies with a telescope. He was working on the 
Large Magellanic Cloud when he saw astar he 
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had not seen the night before —the supernova. 

The night before in the Warrumbungle 
mountains of New South Wales, Australia, 
Robert McNaught had photographed the 
LMC and developed the film, but hadn't 
inspected his data. When he did ¢xamine his 
pictures from February 23, he found that the 
supermoava had already brightened to the 
threshold of human vision 16 hours before Ian 
Shelton took his picture, 

Word of the discovery reached me the morm- 
ing of the 24th at my office at the Harvard- 
Smithsonian Center for Astrophysics in 
Cambridge, Massachusetts: The news came, 
as so often in astronomy, via the grapevine—a 
phone call from my colleague Craig Wheelerof 
the University of Texas, Ididn't beheve him— 
Thad been fooled by pranksters before, 

I headed for Brian Marsiden’s office. He 
runs the Central Bureau for Astronomical 
Telegrams, the official clearinghouse for such 
bulletins. One glance told me the report was 
correct. Brian was simultaneously talking on 
the telephone and typingon acomputer, while 
a Teletype chattered in the corner. Word of SN 
1987 A—the first supernova of the year—was 
going out to the astronomical world, 


HIS WAS THE BIG EVENT we astrone- 
mers hac been waiting for: the violent 
death of a nearby star, one close 
enough to be visible without a tele- 
scope. Atthis range our instruments are able to 
gather data 10,000 times faster than we can 
from the 20 or so supernovae found each year 
in more distant galaxies. 

Not since 1604, when German astronomer 
Johannes Kepler viewed one, has a supernova 
been seen by the naked eve. Kepler had no al- 
ternative, since the telescope wasn'tapplied to 
astronomy until 1609. But today we have a va- 
riety of sophisticated devices mounted in satel- 
lites, airplanes, balloons, even in huge tanks 
of ultrapure water hidden in the dark galleries 





Author Romerer P. Kirstisin is Professor of 
Astronomy at Harvard University. Roger H, Ress- 
MEYER is the founder of Starlight, i San Francisco 
based firm specializing in the photography of 
stars—stape, screen, and celestial, 
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ye milion ware before the 
light heralding its death biurst-out 
toward us, a hot blue-whiteettr 
wis confining its hydrogen at da 
profligate rate, converting if fo 
helium (1).Gradually it swelled i inte 
a brighter, cooler, red supergiant 
(2). Gravity squed@ed the star's 
cond, driving its temperature fo 170 
million kelvins (K), equivalent to 
170 million degrees Celsius abowe 
absolute rero. Helium began fiising 
into carbon and oxygen, ani the 
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Continued from page 623) Bnew A -ray 
satellite that might be used to good effect. 

ré played out at-observa 
tories around the world. An event that hap 
pens once in a bfetime—or, like this one, once 
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in seven liletimes—ts cause for larowing even 
the most carelully contrived scheéecule into a 
black hole. The star exploded 170,000 years 
ago: it took that long for the signals to reach 


earth. But now there Was no time to |ose 
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novae Into two categories. Type T su- 





pernovae have no bvdrogen on the 
surtace, and we believe that most derive from 
low-mass stars that erupt in a nuclear explo 
gon. DPype [is come trom massive, bydrogen 
rich stars that collapse at the center, Which 
type Was 19ST Ar 

Finding out was the first order of business 
for the astronomers in South Africa, where it 
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hight with their telescopes, they spread it out 





Into the colors.of (he rainbow in aspeclrograpn 
and used the pattern as an identifying finger- 
pont The spectrum did not-seem to show a 
signal for hydrogen, normally the most abun- 
dant element in stars. This indicated the su- 
pernova was Type l—very puzzling, since it 
occurred in aregion of massive, hydrogen-rich 
étars. Another possibility was that the surface 
Velocities of the abmosphere of SN 1O87A were 
eo high that hvcdrogen Was not recognized 
Nightcame to Chile, and | telephoned Mark 
Philiios at the Cerro Tololo Inter-American 


Observatory, operated by a consortium ol 
LJ S universities unter STHISOr hip of the 
National Science Foundation, Mark has chore 
Voluahle work on southern supernovae and 
knows Type l spectra well, But he was unsure 
Whattype of supernova his spectrum of PORTA 
showed. A long night's work dispelled his 
doubts, “It's Tyre I,” he reported next 
moming, “The hydrogen lines are all there.” 

Atleast, [told myself, we know what we're 
cdeaiing with. Dozens of Type I supernovae 
nave been studied. But SN 19S7A proved-a 
MAVETICK - its class 
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showed that it was at exactly the same place as 
i hot blue star inan LMC catalog prepared in 
069 by Nick Sanduleak of Case Western he- 
serve University in Cleveland, Olio. blis lst 
tabulated this prime suspect as number 202 in 
the Ero of stars 69 dreerees south of the Bgua 
bor, We call tt Sanduleak-69° 202. 

The Sanduleak star has a close-neizhbor, so 
close that the two stars blend together in pic 
tures of moderate quality, Following my re- 
iuest to NASA, George Sonneborn of the IVE 
Observatory hac been watching SN 1987 A 
Because the supernova’s ultraviolet radiation 
had plummeted athousandfold, we were able 


to survey the scene of destruction. We expect- 





wl neighbor «tar, We were 


edi to see only t 
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shocked to find two stars <till present! tould 


the Sanduleak star have survived 

When I sugeested this posshilitv, Stan 
Woosley, a supernova theorist from the Uni 
versity of California at Santa Cruz, was more 
than skeptical. “I! the Sanduleax star didn't 
blow-up, the supernova came from a-star just 
ike th 

[n the end the theorist’s confidence was jus 
tifiec: Subsequent scrutiny showed that the 
santduleak star had possessed not one but two 
companions, both bright enough in the ultra 
violet to be detected by the IVE satellite 
sAnculieak -69° 202. we lene nowy had PCy 
wurvived 

The catalog listed its vital statistics, Sancdu- 
leak -69°202 was a hot blue-white star resem- 
bling Rigel, a bright, familiar star in the 
onmstellation Orion. It was about 20 times the 
mass of thesun, shiningiundusiy with 100,000 


times the sun's buminosity, Lsme_ its fwel in 


ile 











Son of Supernova? 


| 1 7 ne = the = : — . 1 
AS Bey SPL Peer & PUL STar Wa 








Ane, (SCied iret ADL. beg eel 


affine observers. The 
it, sen beneath the supernova in the 
" Wg bet oh | pH recent ae ht ight - 
= Meni WAS opcttt 


| 1, 1 oat Tee 
MO ILE teens awoy 
i 


from tf, and could mot 

ATIVE Extend @oryier 
The Dhenonernon 

His CEscovered. by 


sc ON 
CSIs OTe ittese 


iF 
afr fete) i 


7 
Pork a 
ia 








pi siete a habit star 














gti monang Out wo ag ; o3e sh. a =, = — ; 
ai 1000 Am/sec = 







oP lie 


| ‘Atass af radioactive 
ry. pee eovalt an 
a ee aQpKig se” + 7% 






Our solar system 


ssible neutron str spinning || | ge EAR at the same scale 
within the radioactive ta aa! | SS 





such a prodigal way, it last for only 
iboutten million vears. While thisis long com- 
nated with a home mortgage, it is past 1/1,000 
of the estimated lifetime of the sun, 

In size Santlulenk-(9°202 was only 50 times 
the diameter of the sun—nivuch smaller than 
we expected for the progenitor ofa Type HT su- 
pernova Mast are rec SU Pere iaAn ts, about ten 
limes a¢ large as the Sanduleak star. This com- 
paciness, we would discover, explained many 
of the supermova’s unusual pt roperties 





HAT ARE THE EVENTS that lead a 
tar like Sanduleak to explode? 
The answer 1s linked to the way 
stars generate energy, which is ei- 
ther by gravitation or by nuclear fusion 

A star is born from acloud ot interstellar gas 





and dust As the protostar coalesces and con: 
tracts. it heats up from thé relense of gravita 
tidnal energy. Just as Niagara Falls provides 
the potential to generate electricity trem fall 
ing water, a star falling together generates 





enerey that shows up as heat 
When the center of a star gets hot enough 
4 new source of energy becomes available 
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studied by the International 
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hvirogen protons to make the next simplest 
type of nucleus, helium 

The four particles bound together in the he- 
lium nucleus have less mass than the four hy- 
drogen nuclei that went in. The balance shows 
up a “binding energy” In accordance with 
Einstein’: oft quoted formula, E=mc~. In this 
formula, ¢ is the speed of light (186,000 miles 
persccond), avery large number, Asa result, a 
tiny loss of mass, tm, results in & titanic release 





of energy, E 

This is thé process that enables a hydrogen 
bon to convert a mere 50 grams (about two 
ounces) of matter into the energy of a megaten 
explosion. Itexplains why astar like the sun 
can shine steadily for billions of years, permit- 
ting the steachy evolution of life on earth 

The sun, however, is not massive enough 
to destroy itselfas a supernova. It will proba 
biv end its life quictly, bloating briefly into 
ared gant, then shrinking to become a white 
dwart—na solid star with the mass of the sun 
but the size of the earth 

Wlassive stars go On more reckless adven 
tures, a5 in the history we have reconstructed 
for the Sancduleak star 





uring its normal lifetime the blue super 





rimnt fused frydrogen into helnim at a franks 


rate, The hvdrogen core wos exhausted in 
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acopes, Mmuaterial from deep perceptible with senaitive radio 


telescopes (C) 


about nme million years, probabby only a mil 
ion years before February 23. [Che star's me- 
tabolism quickenecl. Squeezed by gravity, the 
core contracted and heated until the heltum 
Helium nmuchei, 





become thenmonuchear fuel 
fuking in threes, formd carbon and oxygen 
Bnd. released more enercy, perhaps are Lipa 


the star s atmosphere 
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RvEew Tess: Osecr Duholde (with autho 
Robert Kirshner, af right), a fetescope oper- 
ator ot Los Campanas, looted up and su 
an oddity in the Coree Magellanic Cloud 
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Now the ashes of that stage fueled the run- 
away stellar furnace. The carbon produced 
neon and more energy, Gravitational pressure 
heated the caldron further, producing silicon 
and its neighboring nuclei of sulfur, argon, 
and calcjum. In a final spasm the center 
burned to iron. This set the stage for the star's 
destruction. 

At this point the Sanduleak star's structure 
resembled an-archery target, with each ring 
containing the products of successive nuclear 
fusions: unburned hydrogen at the outside; 
helium that escaped burning in the next ring; 
then rings of carbon, neon, oxygen, and sili- 
con; and, at the bull’s-eve, the iron core. 

Relentless gravity contracted and heated 
the iron core. But there was no more enerzy to 
be squeezed from nuclear fusion, mor pressure 
to resist collapse. Instead, some of the iron dis- 
integrated inte the lighter elements —a process 
that consumes energy and reduces support for 
the core. 

The result was the catastrophic implosion of 
170,000 years ago. The core; a very dense iron 
ball the size of the earth, collapsed in Jess than 
a second into an unfathomably dense object 
only about 15 miles across —a neutron star. 

The energy escaped in a mighty blast of new- 
trints—massless, chargeless particles pro- 
duced in the unbelievably 
high temperatures of the form- 
ing neutron star. Like negtii- 
pent children who escape from 
the kitchen without helping 
with the dishes, the neutrinos 
carmied off enormous enerey 
while contributing little to the 
explosion itself. 

“The energy release of 
this event,” observed theorist 
Stan Woosley, “is compara- 
ble to one second's output of 
all the stars anc galaxies of the 
observable universe,” 

Although most of the energy 
came out m the form of neutri- 
nos, about one percent was 
coupled te the rest of the San- 
duleak star. This energy shocked and heated 
the archery-targel rings, hurling them out- 
ward in the cataclysm that emblazoned the 
Large Magellanic Cloud 

The ‘star's clemental ashes—silicon, oxy- 
fen, neon, carbon, and helium—along 
with unburned hydrogen will mix with the 
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interstellar gas in the LMC, enriching it in 
heavy elements. Some new elements were syn- 
thesized in the explosion, especially radioac- 
tive nickel, which decays to cobalt and then 
to tron. Tron seeds probably grew into heavier 
and heavier elements; supernova explosions 
produce gold, lead. and uranium. (In fact, the 
explosions achieve the ancient alchemist's 
nightmare of turning cold inte lead!) 


N THE SAME MANNER the generations of 
stars that lived and died in our galaxy 
before the sun was formed created an in- 
heritance of heavy elements that was be- 

queathed tows, The carbon atoms in the ink of 
(his magazine, the oxygen you're breathing as 
you read tt, the calcium in your bones and iron 
in your blood are the products of stars: 

This grand idea, that we are literally made 
of star stuff, 6 embodied in the popular song 
“Woodstock” by Joni Mitchel: “We are star 
dust, billion-year-old carbon.” The death of 
stars ts part of the origin of life, 

Eventually the shock wave of astar’s éxplo- 
S100 may trigger the collapse of nearby dense 
clouds of gas to begin the cycle of stellar life 
This sequence of events is so exotic yet 
so central to the chemical evolution of the 





LEAPING into the Australian night, a 
sounding rocket—stage separation showing 
near the top—tooste an X-ray telescope 
above the atmosphere, seeking emissions 
from the supermove's core. Recovered down- 
ronge, it hod recorded no X rays, although 
apoce-based instruments did so cartier. 
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universe thatwe should check itinevery possi 
ble way. eit true that &massive star generates 
heavy choments, crushes (score into. a neutron 
star, and emits most of its energy as massless 
neutrinos? (an these bizarre neutrinos really 
carry off in a few seconds as much energy a5 a 
hundred suns generate in the age of the uni- 
verse? Is this history —or ascientific fnirv tale? 

Phe way to fined outis through observation 
SW 19R7A afforded ws this opportunity. 

Che idea that supernovae might form neo- 
[ron stars was suppested m 1933 by two Pasa- 
dena astronomers, Frite “Awicky of Caltech 
nnd Walter Haade of Mount Wilson Observa- 
tory. A key prediction thal stems from this idea 
mot its first observational test in 1987 using pi- 
ant tanks of water sequestered deep in under 
ground caverns in Ohio and Japan 

At the IMB Uvine-Michigan-Brockhaven) 
facility, sheltered from backerouwnd radiation 
tna deep salt mine near Cleveland, 7,000 tons 
of ultrapure water make up a huge neutrino 
delector (pages 642-43), Lining the walls of the 


tank are 2,045 light sensors, Although neutri- 





nos interact with matterso weakly that thes 


Can Pass through the earth like ahi Bt andeven 


penetrate a litht-year of lead,-a few might 
interact with the protons and électrons that 
makeup the water. These would produce briei 





OREKING HEAVY ELEMENTS Tused tn Lite 
bigat, a NASA modified C-141 took off from 
Christchurch, New Aeclond, corrving an 
Infrared telescope to 41,000 feet, above nrcar 
of the atmusphere’s water vapor, From the 
airborne observatory ostronanters sav 


criiesians from rickel, cobaft, and iron 





Hashes to be picked up by the light detectors 

(Cn February 23, at 7 hours, 35 minutes, and 
41.37 seconds Universal Time, the IME detec 
tar recorded the first of eight neutrimos. At 
essentially the same time, in a zinc mine near 
Ramioka, Japan, the similar Kamiokande 
machine snared 11 events. Thi was three 
hours before Robert McNaugit’s photograph 
that showed the brightening of Sanduleak 
69° 202 and a day before han Shelton devel- 
oped his plate 

The number of neutrines detected, the du- 
ration of the newtrine pulse, and the enerey of 
the neutrinos all matched very well the predic- 
tions of neutrino emission during-a core’s col 
lapse to.a neutron star—an amazing triumph 
of scientific imagination stretching back: to the 
dens of Awicky. and Baade: 

From estimates of the magnitude of the 
supernova § hail of neutrinos, I calculate that 
a hundred bilton would have struck even 
square inch here on earth. Judging from the 
limited number of reactions seen in Ohio andl 
Japan, I estimate that roughly five million of 
ihe earths five billion people would have 
harmlessly interacted with a neutrino, /f you 


were awake at the proper moment— 2:35 a.m 


eastern time, February 23 





Arh ef Your Eves 
appentd to be closed, you may have caughi 
one neutrimo in the eve ane 
seen—behind the closed eye 
liid—a fash of hight from the 
exploding supernova 

In his poem “Cosmic Gall” 
John Updike imagines the in- 
trusive cifects of neutrings 


At night, they enter at 


Nepal 
And prerce bie lover and 
Ais boss 
From undernedia the bed 
— Wir call 


fiwonderful: f calle crass 


There are only [3 seconds’ 
worth of neutrino data to 
study, only 19 neutrmos from 
the KRamiokinde and LV de- 
But they 
have led to more scientific publications than 
the neutrinos themselves number, and they 
have changed the way we look at supermovae 

There are many other improvements as- 
tronomical equipment since that last nearby 
SUDCIMmOVA Was Seen in 160+, and these devices 
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can oléerve the event for more than 13 sec- 
ends. Their results help build an intricate pic- 
ture of the exploding star. One way to study it 
is from the outside looking inward. 


OR A MON TH-after the explosion was 
first detected, radio astronomers in 
Australia recorded signals that indi- 
cated a faint new energy source at the 
site of the supernova. A blue supergiant like 
the Sandulenk star often loses-some of its sur- 
face pas in a stellar wind; for the previous 
10,000 veurs tt had bern exhaling a thin vapor 
The star's explosion created a powerful shock 
wave running through this thin gas—it was 
this that the radio astronomers picked up, 

After the initial neutrino burst, most of the 
energy emitted by a supernova in the first year 
comes out in the form of visible light. SN 
1ISS7A spread a feast for optical telescopes in 
Svuth Africa, Australia, and Chile. screntists 
were able to map out the motion and energy 
Now through the expancing surface, enabling 
us to study the structure of the star and to ex- 
amine elements hidden deep inside. 

These studies answered two key questions 
about SN [987 A—the high velocities of its 
expanding gas and the relative dimness of its 
licht, both unusual properties ina supernova. 








AWAITING IDEAL CONDITIONS, @ technician 
dores by a apool used to launch.o balloon 
from Alice Springs in Australia’s Northern 
Territory. The payload on the MASA faunch 
crane (opposite) is Caltech’s Gamme Roy 
Imaging Payload, which found evidence of 
rodinactive cobalt 56 


ft) 


Because Sancduleak was a bot blue star, it had 
a fairly small radius when the core collapsed. 
lts surface hind to expand 20-fold before the 
light could escape easily from the interior, 
Much of its energy, therefore, went into mo- 
tion, and less into light, 

Measurements of surface energy showed 
that the supernova brightened over the course 
of three months, eventually glowing at about 
the brightness of the stars in the Big Dipper 
When | was at Las Campanas in May, the su- 
pernovea punctuated the soft glow of (he Large 
Macellanic (loud with tts sharp crimson ex- 
clamation. In June and July the. brightness 
faded rapiily, then settled into a smooth, slow 
decline, decreasing by halfevery 11] weeks 

This clear pattern of decline strongly sup- 
ported the theory that the sustained energy 
from a2 supernova comes from racioactive ele 
ments. The rate of decline and the amount of 
energy coming out corresponded exactly to the 
nickel-cobalt-iron decay pattern that theorists 
predictec! from the nuclear physics of the ex- 
plosion. “I'll stake omy life,” asserted Stan 
Woosley, “that there are 0.07 solar masses of 
Cobalt inside her.” 

As the supernova expanded, it became 
more and more transparent, until it resembled 
a gas cloud more than a star, This stage 
hrought inte our view the light 
from inkide the star, where 
heavy elements were synthie- 
sized curing the star's evolu- 
tion and forged in its 
explosion. 

These measiirements are 
mate mcs easily in the infra- 
red wavelenpihs, To facilitate 
the process, an observatory ts 
lofted above the water vapor 
in enrth's atmosphere. Data 
from NASA's C-141 Kuiper 
Airborne Observatory, tying 
a telescope at 41,000 feet, 
showed emissions from warm 
nickel, cobalt, and iran glow- 
ing deep in the heart of the 
supernovae debris. That glow. 
we calculated, was probably heated by the ra- 
dioactive cobalt as it decays with a half-life of 
7? GAYS. 

From the iron heart of the destroyed star the 
rdioactive debris emits powerful gamma rays 
as the nuclei change from nickel to cobalt to 
iron. These high-enerey photons bounce off 


National Geographic, May 1983 











the atoms in the expanding stellar shards and had been observed since July by the institute's 
lose their encrey in heating the overlying ens Tay Satelite Ginga 
The optical light reflects the radioactive be lanaka was reluctant to say that the emis 
havior of the cobalt heat source sions Were trom SN 1987A, but the Soviet 
Phe most direct way toseck out radioactive space station Mir also detected the high 
elements is to look forthe high-energy photons energy A rays. And the pattern of energy re- 
they emit. In August 1987 atan astronomy ceived reveals that the X rays begin as gamma 
meeting in Tokyo, much ofthe discussion cen- rays trom cobalt decay, reinforcing the theo- 


tered on when we might detect high-energy retical calculations 


gamma or X rays from SN 19874. Two speak- The circumstantial evidence for rachoactive 
ers predicted that these photons would begin materials was growing—the steady optical 
to lenk out around November, showing up as light decline, the warm iron seen in the infra- 
X rave. Then Yasuo Tanaka of Japan's Inst red, ana the degraded gamma rays detected by 
tute: of Space and Astronautical Science star~ the A-ray satellites 


Ler EVErvone Hy reporing new Source ot ‘4 But direct obser ation Wis neened. Lwiittima 


rays at the same place asthe supernova. They rays from cobalt were long ago Measured in 


laborabories on earth Seeing nhotens with 
these exact enercies from SN 19874 would be 
conclusive evidence that the supernava pro 
chuced these radioactive elements 
NOW We seem to have it 
Last December investigators using the 
n-ray detectors on NASA's Solar Maxi- 
mum Mission satellite (the one repaired in 
orbit by shuttle astronauts in 198 


groups ising gamma-ray detectors carri¢d 


PReMmiti 
= | 


AnG lwo 


125,000 feet up by balloons all reported seeme 
evidence of the predicted cobalt emission. Just 


es the neutring detection moved the core 





collapse picture from myth to reality, this 
eamima-rav detection nailed down the produce 
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tion of racioactive Bement In supemova 





|HE SN IgR7A STORY 15 not entirely a 
tale of mysteries solved and of ad- 


vanced technology confirming bril- 





iant theory, Where is the neutron 
star? And what is the so-called Mystery Spot? 

The elusive newtron star raises intriguing 
questions. According to theory, one should be 
there. The neutrino simal—those 19 neutri 
nos in the water tanks—agrees with theary 
and indicates that the supernova should have 
Heided such astar, hulWwe have potvet seen 

Phere if more evidence for a neutron star 
Phe Crab Nebula, the remnant of a4 supemova 
explosion inowrown galaxy seen in 1054, haso 
SDInniIng neutron Star, as ooes SI Ppemovi 
remnant in the Large Magellanic Cloud. But 
these clo not prove that every supernova pro- 
cuces a neutron star 

Possibly the core of the Sanduleak star was 
sO massive that gravity won the final battle 
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Lk P Py et of 2 a r a 
the core bevonrla neutron starintos 


bef Merit reg Cre rorya pe, ery fORS 


lack hole, a region of spare and time fron And then, the Noysterv Spot 
which matter and ight cannot-escape. There (ostus Papaliolios and his colleagues at 


Are Pras tilewck baci 6 orl ine star thal We the Harmarcd-Sno ithsanian l-enter ore able to 


ioe, including the bright A ray AOUrCE Lovie Measure astronomical objects in wv Ay> tha! 
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LOR7A has a neutron star: detritus from the meter telescope at Cerro 


PXDIGsIOn stil obscures 165 center. When the resolution marine 










Ving in A rays, or 1987 they found that the supernova, which ap- 
particles have pearsasasingle star in other observations, had 
POLE mA he i Tae eral! i Om Pion, i] il be}, labels i| The 
PUISING A-fay and Wivstery Spot. It couldn't have been there 
neutron Star bolore the supemova occurred because it 
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The Persian Gulf 


By THOMAS J. ABERCROMBIE 


RATRSAL CRIA APE SES ee 


HRGUGH THE COOL DaWws, brief 

respite between night's starry black- 

ness and the scorching day, we head 

ed across the turquoise waters of the 
Persian Gulf, From the fleet of bobbing dhows 
turbaned fishermen, piling nets and wire 
traps, paused to wave their salaoms. Hehind 
us, streaming dawn from the jagged cliffs that 
walled the oasis, the sun's first rays plerced the 
dusty palm groves to light the Arubian Nights 
fortress that guards the bay. 

Tn bright paisley beadcloth and long ble 
caftan, his dark eyes sparkling above a thick 
black mustache, our barefoot captain could 
have passed for Sindhad himself, except... . 
He glanced at the chartreuse sweep of his ra- 
darscope, then eased throttles forward to eight 
knots and set his boxy 120-ton tanker on a 
course of O30", out into the Strait of Hormuz. 

The Avrasah—named for its home port, 
the capital of Musandam province, Oman's 
northern outpost on the strait—is one of three 
landing craft converted by the Musandam De- 
velopment Committee to ferry drinking water 
to thirsty villages along the hidden inlets of the 
rocky peninsula, 

“We stay well inside the heavy steamer traf- 
fic,” said Capt. Saif Ahmad Saif al-Shahi, a 
15-year gulf yeteran. As the mate poured us 
cardamom-spiced cofiee from a thermas, | 
counted on the horiton five giant tankers 
steaming a parallel course northeastward 12 
miles out Closer in, o lnteen sail marked a 
large wooden dhow plodding south. 

“From Karachi or Bombay,” the captain 
concluded, scanning it with binoculars. “Gulf 
dhows nowadays are all motor powered.” 

We threaded the kAaawr, or inlet, between 
the mainland and Oman's Goat Island Naval 


G18 


Photographs by STEVE RAYMER 


MATE) DRAPE FARA 


Base. From here radar and piutrol boats unmed 
with French Exocet missiles moniter the 24- 
mile gap between the Arabian Peninsula and 
Tran. Each day dozens of sopertankers steam 
through this funnel to the strategic Persian 
Gulf basin, source of half the world's oil. 
When Baghdad spread the Iran-Iraq war into 
the wull with attacks on Iran's oil ports, Iran 
threatened! to choke the strait. 

“The Persimn Gulf will be safe for all —or 
nobody,” Iran's speaker of parliament, Ha- 
shemi Rafsanjani, had warnect 

The United States and other nations de- 
ploved naval escorts and minesweepers to pro- 
tect shipping—but by lite last year air raids 
and gunbouts were hitting an overage of aship 
aday in these waters. 

“Tnsurance rates have skyrocketed since 
the tanker war heated up last fall,” Capt. John 
Wallwork told me, just down the coast in 
Sharjah. The tall Lancashireman runs a flo- 
tillu of supply ships through the lower gulf*s 
dangerous Silkworm Alley for InterMurine, a 
Texas-based company. “Surcharges can 
reach thousand dollars aday for «large tank- 
er. North of 27" latitude our ¢rews now draw 
double pay, | 

“Eruqi planes hit our Big Orunge X7V near 
the Rus al Mutaftightship, killing the captain 
and one crewman,” he said, pointing out the 
site on a wall-sive blue-and-vellow sea chart. 
Onithehadinked  (Continacdtom page 656) 





DOOMED ty attack from [ronian gurinnsts 
lose December, the Singaporean tanker Nur- 
jun Atlantic burns after louding in Kuwait. 
Omani coostguardsmen rescued the crew, 
but the Japon-bound ship explode! and sarth, 
as terion intensified in the Persian Gulf 
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ETROLEOM, religious fervor, 
ond) toned international 
relations have made # deadly 
brew tn the Persian Gulf; A web 
of often disputed boundaries over- 
lite the water (foldout, left). 
Two-thirds of the oil exparted by 
gulf countnes passes through the 
narrow Strait af Hormuz. Pipelines 
carry mot af the remainder bo 
ports on the Mectterrancan and 
‘Red Seas (inset), Closing the strait, 
which [ran has threatened, would 
erode the world's current oll 
Surplus, increasing prices —ienel 
international tersiatts, 
Another strategic waterway 
les 550 miles awa at the head 
ofthe gulf There the Tigris and 
Ruphrates Rivers ompty inte 


Ledign 
eee y 


the 120-mile-long Shatt al Arab, 
subject of a long-standing border 
dispute hetween bran and Iraq, 
antagonists with tleep-seiter 
chiferences 

The Arab tiathon of Drag bias 
been contratied hy the soctalist 
Haath Party since a coup in J468, 
The population includes members 
Of Tslam’s tuo major brasichers: 36 
percent Gre Sunnis and G4 percent 
Stuites, Sunnis, about 6S percent 
of the world’s Muslims, hold that 
alter the cheath of Miu harried 
lendership passed to caliphs elect 
ed! from the Propliet’s tribe. Shi- 
tes, the lores) minority, belinwe 
that religious authority is invested 
only in descendants of Moutiarm- 
tiail"s sen-in-low, ALi, whe is 
burted in An Najaf, [rag 

Most: [ranians are not Arabs, 
hut Inde Ruropeans who sprak 
the Persian language. In 1974 
religious fonatichm washed over 


Pacific 


Cenan 








(WORE THAN 40 percont.of world nl imports stem 
from the gulf, Weatern Europe and Jopen are te 
mah consummira, relying on tanker diprnenite fren 
the five countries shown The security of the gulf is 
dodriel! oxtential to the United States inal ite allies 
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fran, which ls overwhelmingly 
Shite. Shah Mohinimatl Reza 
Pahlavi was ousted, and tho now 
religious leadership installed 
Islamic law. The war bevan when 
rag invaded i troubled neigh- 
borin September 180, striking 
refineries and an oi}-loarting 
terminal on Kharg Island. tran 
responded in Chetioteer tiv taking 
Iraq's gulf vil terminals ond pre 
veriting [padi tariker shipments 
through the gulf 

The US. was paltedt) in May 
O87, when an Trey) jet neciden- 
tally fired upon the frigate SS 
Storkin the gulf, tolling 37 crew. 
men. in july the U. 5. begunes- 
corting Kuwaiti oil tinhors sailing 
under the U.S. flag. Though: 
the couses of the wir ore deeply 
embedded in religion, nationalism, 
and economics, the Linited Nations 
and others continue altempts to 
nevuliate asetiiement, 
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| Baghdad street. An ovacription 


jos “Leo forces” on fis motion * 


struggi¢c with tts mon-Ardo enenry 
netehbor, [ran 

As o toctionl device, [rug cre: 
died a water barrier (riegnt) a 
nue water Cirnuah chines 
fom the Shart al.Arch, Tle ba 
rie? eres che omaha of protect 
tt Bosro—[nog's second forest 
citv—ty forcing thet iiwerding 
Inomions inte constricted theater 
of opera LTS AOFEN tne eouith of 
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Uneasy neighbors 
of an 

unrelenting war 
LIKE A QUARREIING FAMILY, gulf 


PMihfrics ore hath ri Fart ori 


divided by ther [alomic feriogre 


amd munera! riches. Within aye 


f the fragt invasion, Saudi Ara 
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Council to strengthen econo 
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(Continued from pore 648) amaze of exclu- 
sion Zones, wttack sites, and minefields 

“There are 500 ships tn the gulfat any given 
time,” Wallwork said, “besides some 7,000 
men actually living out on the water, on the 
offshore oi] platforms and drill rigs that dot the 
gulf. Our job is to keep them supplied with 
fond, Water, machinery, spares, drill pipe. We 
live with the risks, try to minimize them.” 

Joining newsmen in a French-built turbo 
helicopter flving out of Ras al Khoymah, | 
brushed with warships from seven different 
nations ina single day: U. S., Soviet, Italian, 
French, Omani, British, and Iranian. Using 
the pilot's ractio ancl my own hand-held VHF 
tuned tothe channel-16 ship frequency, we got 
permission to overhaul a Soviet Sowremesny 
Class destroyer steaming just inside Hormuz 
Strait, and the Soviet seamen sunbathing on 
the afterdeck paid us no mind. Italian mine- 
sweepers, anchored among damages) super- 
tankers off Dubai, raclioed us an invitation to 
land on deck for a visit. 

Although our rendezvous with the U. 5. 
Navy helicopter carrier Guaditicanal had been 
arranged by telex before our takeoff, we re 
ceived a cautious reception from that floating 
homet’s nest. As we hovered a thousand icet 
above the water, a helicopter gunship sudden- 
ly appeared alongsice, startling my pilot. The 
U.S. Marine Corps crewmen looked us over 
slernly from what seemed an arm's length 
away, then, in a blink, they were gone, and 
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PLAVING A DANGEROUS G4ME of follow the 
lodler, the helicopter carrier US.5. Guoadal 
candl sails with a convey of reflagged Kuwaiti 
tonkersond other 0), 5, worships Om watch 
oboard the McClusky, Guaner’s Mate Cruz 
Felix shoulders a Stinger missile. 
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and steer a neutral course down “the Gull 

Our ficht skirted Ras Rakan, Qatar's outer 
tip, and the once rich pearl-oyster beds north 
of Bahrain before crossing the coastover Saudi 
Arabia’s new ecight-billion-dollar industnal 
portcity, Al Jubayl. Then we veered inland a 
hundred miles—fighter planes and warships 
often warn airlines away from the shore — be- 
lore gliding back along a web of pipelines 
toward the elittering skvlme of Kuwait cits 

My Palestinian tas driver, a longtime resi- 
dentof Kuwait, gave me anarrated quick tour 
alone the expressways that ring and spoke the 
city, accompanied on- his dashboard cassette 
by the velvet melodies of shding quarter notes 
in minor keys of Abdel-Karim Abdel Qadr 
Kuwait's John Denver 


i fio An ts Tie tee Laybie COSTS We hed ' Vi 
j 5 buy if Viale Piele, 
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We sped past Ruwiil s Water lowers, enor 
mous tniked bulbs, one howsing a restaurant 
100 feet alhowe the seashore (“Fine buttet but 
very expensive}: the parliament building, a 
fiant concrete tent by the architect who creat 
cd the Sydney Opera House (“We have adem- 
ocratic constitution, but the emir—the 15 still 


Peo ware re chisel We cl th [" assembly last Vear 





for the second time’); the ice-skating rink 
(“We have two; this one is Olympic size’), 
Shuwaikh port (“Home port to the largest 


Arah merchant fleet’ lavish residences like 


Miarruk pitlace (“Just one man hives bere— 
and 35 servants"); the |S-story Lelevision 
building (Color channels in both Arabic and 
english, and we pick-up Iran, [rog, and Sauci 
Arabia as well”) 

Despite the war, a stock-market crash in 
1982, and a world glut that has cut oil income 
by half, Ruwait's per capita income, $12,000 
ranks it among the world’s richest nations 
Medical care-and university education, ore 
free, and housing, water, and eélectricit 
heavily subsidized. Kuwait's Finance Minis 
try invests a percentage of its ail revenue in 
enterprises around the world, such as Daimier- 
Benz and Hoechst Chemicals in Germany, I 
owns outright Kuawah Island Resort in South 
Cardlina and the 2.5-billion-dollar Santa Fe 





Corporation. “Qur investments will be the 
man sounce of income [or generations alter the 
ol runs OWT, explained Bn economist at the 
Finance Ministry 

Kuwait's massive growth called for foreign 
labor and expertise. Hundreds of thousands 
came to build the country and share in its 
prosperity: from England came government 
advisers and management; from Pakistan 
Yemen, and Korea, laborers; from [ndia ane 
Iran, clerks and shopkeepers. Egypt and the 
Ps estinian diaspora praviced Ler hers, ci 
tors, lawyers, engineers. Today Kupwaitis 








And themselves a mrt, in their own Coun- 


trvy—ahbout 40 percent—as do populations in 


Dubai and Abu Dhabi. In Qatar, chances are, 











only one of four people you meet is a native, 
“Wit haunts the immigrant here & the 





future,” a Jordanian friend said, “actually the 
lene fe iil Lape AL 50h Was born hy cre birt will ney. 
er be a citizen. An uncle worked a lifetime in 
Kuwait. When he retired, they gave him a 
week to leave the country." 

Cinly 40 miles from the battlefield and an 
outspoken ally of Irag, Kuwait alone among 
the amall gulf states has suffered Iranian at: 
tacks on her shores, Not surprisingly, it took 
several days to arrange a brief—and heavily 
fuatied—visit to the Kuwait O11] Company's 
refinery in Al Abmadi. ROC spokesman Raad 
al-Jandal apologized for the formalities 

These are difficult times, Our installations 
have been hit by Iranian missiles,” he said. 
“ Last summer some of our own workers sabo- 
taped the refinery. Fire trucks and helicopters 
battled 15 davs5 to put out the blare.” 

On a Friday visit to the beach, photogra- 
pher Stewe Raymer's cameras raised immedcti- 
ate alarm. Blue-uniformed officers hustled ws 
off In a squad car tor a tire-screeching race to 
the police station, Chev had snared, [ gleaned 
trom their excited exchange, two master spies. 

“YOU must carry written government per- 
mission to photograph in Kuwait,” the un- 
smiling counterintelligence inspector told ws 
during his interrogation. Our ministry sponsor 


6. 


Bahrain Worry beads click in the hec- 
fie currency and securities trading room 
of Gulf International Bank in Manama, 

a city of 122.000 with some 170 finonciat 
institutions At Arabian Guif University 
a phveician and medical students disctus 
treatment for airl with rheumatic fever 


finally arranged release and, by late evening, 
a reunion with our cameras and passports. 

“Each of the Arab gulf states has a person- 
ality of itsown, yet all are heir to the same des- 
ert clime, the same language and religion. 
They share a common history of tribal poli 
tics,” Kuwaiti editor Mohammed Rumaithi 
tolcl me amid the clegance of glass, marble, 
and fine Persian carpets of his home in the 
hemrt of the city. Now in its 30th year, his 
monthly magazine, AlLAreai, reaches more 
Lian a quarter ot a million subscribers 

“In 1981," he continued, “the small gull 
states formalized their common bond to cre- 
ate, with Saudi Arabia, the Gulf Cooperation 
Council. It -has already developed gulf-wide 
programs in education, finance, and technol 
ory. Eventually we will see our own common 
market here, and a federal defense force. But 
that will take time 

“Ling ticar the junction of Kurope, Asia, 
and Ainca, the gulf has been astrategic water- 
way since the time of Babvion,” Dr, Rumaithi 
ezid, “The world’s first maps survive on the 
clay tablets of the Sumerians, who first navi- 
pated onit. Asafocusof trade the zulf, long be- 
fore the battle for oil, was-a focus of conflict.” 


In) r&in, responding to attacks by Arab 
“pirate” ships, the British burned the port 
of Ras al Khaymah, then signed a tnice 

with seven of the coastal Arab sheikhdoms 
When the British pulled out in 1971, these 
‘Trucial States tormed the United Arab I.mir- 
ates. Qatarand Bahrain became independent 
countries, as Kuwait had in 196! 

The WU. S., movingto fill the powervacuum, 
relied heavily on its “twin pillars” policy, sell- 
ing arms to Iran and Saudi Arabia: Between 
1972 and 1978 1t poured 19.5 billion dollars’ 
worth of weaponry into [ran alone, backme 
the largest peacetime military buildup of any 
country in history. But America’s [rantan 
strategy centered on one man: the shah 

Avatollah Khomeini’ 1979 revolution, and 
the Tehran hostage crisis that followed, lef 
Amorican policy in a Shambles. Desertions 


National Geographic, May 1988 





Aric S0cn [ran’s miulitary 

Seving the chance to capture lone-disputed 
termtory, Iraqis attacked across the Shatt al 
Arab, trunk of the great Tigns-Fuphrates nv- 
er system, in LORO. But they inderestimnated 
the iron avatollah, Although maimed by land 
mines and outgunned by [ragi artillery, 
waves of 


the invader 


purges crippled 


STKE 
[Iranian soldier—many onls 
Daick F 
lragi territory in turn and threatening Basra 
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rag’s second largest city. The savage stale. 
mate. nowin its ¢ighth vear, has filled an eti- 
mated half million graves 





With its superior air force Iraq began 
pounding Iran‘’s:ot!l terminal at Khare Island 
With missiles, mines, and gunboats, [ran re 
tahiated against the big ships carrying cruce 
trom Iraq's Arab allies, 

Last summer President Reagan agreed to 
have the U.S. reflac and Ruwaiti 
tankers throug Hrit- 


cleat rovers, iin air- 


escort |! 
h the $50-mile waterway 
nin, France, and Italy sent 
cralt carrer, minesweepers. By October some 
SO Warships gathered tn and around the gull 
The “tanker war” had begun in earnest 
HEM Gill Ld 
cecitied to sponser A 


THE ARAD Sa bi 
recionwice 
Arabian Gulf University, Bahrain 
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lowicn! site for the 
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Living in Harm's Way 


estabiiehect Hah 
feciities Toy 


Centrally located 


lool in Manama, 
rain s capital, offered temporar 
the new 


medical scl 


Hong 
anc] midcdie of the 
road politically and socially, islanec 
state had pioneered in. education. Bahraini 
merchants opened the region's first modern 
school here in 1919, 

“Since We opened our doors four years ago 
enrollment has climbed to 656," sani the unre 
AW LaAhmioie 
Saudi who < ‘om pleted degrees in engineering 
We graduate the fi 
from the mectical school—in ong" 

AGU"s energetic dean of medicine, Dr, Ali 
Matar, and | followed interns making their 
rounds at Salmaniva Medic: nter, In the 
new classroom building next door we watched 
a brain dissection in the formaldehyde-laden 
atmosphere of the anatomy lab, then. visited 
students mastering kevbourds under banks of 
rrecn. computer screens 

Later we popped in on a pharmacology 
ChHiss—seven young women with their profes- 
SOF, an A-fay Viewer, a projector tor micro 
scope sides, and a video player. The group 
resumed their animated discussion -whattocdo 
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seven students represented five vulf states Dr Ahmed el-Agib outlined the Desert 
‘We rely lest on formal lectures than what Afi Zone Sciences Program he directs 
we call tutorials,” Dr. Matar explained Ais. “Historically as threatening to man- 


‘Small classes, with plenty of give-anc-take, kind as war & the 
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[n REE DINE Wilh the university 8 charter, ty region, he sac 
curnculum reflects Arabic and islamic values ‘Now, for the first time, using the miraci 
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needs of the contnbuting states satellites, genelic enginecring, solar power 
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One morning [visited the arabesque pink mar- 
reclaim, the desert. Our graduate program ble heackquarters of Gulf International Hank 


will train specialists to fieht this battle.” along Manama’s expensive waterfront 
Bachir Barbir worked four veare for Chase 
AHRAIN S enlightened precincts have Manhattan in Beirut before moving to Bah- 


attracted a prosperous business and rain in 1976. Now one of Gulf International 





financial commumty. By the mid Sank S Senior vice presidents, he supervises 


eighties 170 or so banks, some fleeing wal an international staff of 50 in GIR's trading 


ehnttered Beirut, hac opened on the land room, one of the largest in the gull 
Crulf International is owned by seven cull 
countries, explained Nir. Barbir. a dapper 


man, @ven in shirtsleeves. A smile animate 





i, and he thumbed a string of 
rose-quartz worry beads. “We are a. whole 
sale’ bank) our customers are other banks and 
Fovernments, he continued. “Gime of ou 


: a4 
functions is to serve asa link between the mter- 


nis Crim Mista 


national finance market and owr local curren- 
cies: dinars, rivals, and dirhams 

By 11 a.m. the pace of the trading room be 
gan to quicken. Halfway around the world the 
London market was just opening 

*Bahriin es in 1st the neht ime zone tor 
international tracing,” Barbir saicl. “That is 
whywe work 12 hoursaday, from # a.m. until 
8o.m., Bahrain time. Our day begins before 
the Tokyo and Singanore markets close, and 
we keep going, with an eve on Loncon, until 
after New York opens 

| watched one chain-amoking veteran bid 
fing on currency unite at the long console he 
shared with two joven other b 1S track rs. 6 
splay that reminded me of NASA Ss Mission 
Control. Red and vellow liehts flushed on 





seven telephones spaced around him, direct 


lines to the Far East and Burone. At his elbow 


a green screen glowed with the Dow Jones 





quotations, while another monitor flashed 
color graphics of worldwide money trends in 
collars, yen, and deutsche marks. A room-size 
recording svstem behind him kept track of it 
all. In the center of the now bustling room 
the financial screen unrolled an AP headline 
IRAN MILITARY LEADER THREATENS ATTACK 
ON U.S. BASES IN PERSIAN GULF. Despite 
aul the technology, transactions—tallied in 
‘units’ —were pencied on small paper 
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“).. 44?... 45?.... 46! OR, Pl take three 
units at 1.646," the dealer bargained. 

As the chits piled higher, the dealer's ash- 
tray collected half-smoked cigarettes, ond 
Barbir's beads clicked faster. Each unit on the 
chits stood for about one million dollars. 

“It's high stress, a young man's game. 
Some are burned aut at 30," Barbir smiled. 
“They often get afew million dollars in the red 
before chalking up profits toward noon. 

“Actually it's quiet today," he added. 
“The October crash, now that was hectic! We 
stayed at our screens-for 48 hours-nonstop. | 
wore out Lhree strings of worry beads.” 

Although office blocks and apartments out- 
flank the slender minarets along the gulf"s 
urban southwestern shore, new wealth has not 
forsaken piety. Five times each day the muez- 
zin's undulating call soars across the honk of 
traffic, summoning the faithful to their 
devotions. 

In the blue-domed New Bazaar Mosque, 
amid the skyscrapers of Abu Dhabi, I joined 
thousands of believers for the Friday prayer 
and sermon. In the stalls under the mosque’s 
shaded porticos I paused to ackmire the finely 
bound Korans and coral prayer beads for 
sale, then bought a cassette recording of the 
scriptures, A perfume merchant daubed my 
wrists with samples of his purgent rose attar 
Inside, white-robed Bedouin anc local 
bureaucrats mixed with a confetti of Muslim 
expatriate workers—Pakistanis, Sudanese, 
Baluchis, Iranians, Egyptians—to fill an acre 
of thick carpets under cool banks of high 
ceiling fans. 

“Forget not the day of judgment! Repent 
your sins!" shouted the tall, thin imam from 
his high wooden pulpit. He wore a long gray 
gown with enormous sleeves and a red fez 
wrapped in white. His stern voice, raised by 
loudspenkers to rolling thunder, sent shivers 
down the kneeling rows. 

“You cannot escape Allah's book,” he 
warned, “Wallahi! Wallahi! It is written!" 


much as its oil. A village entrepdt for 
centuries, Dubai was still only a small 
port town when I first visited it 15 years. ago. I 
had watched entrepreneurs from the gold suq 
loading bars of bullion into dhows with 
souped-up engines for the risky but profitable 
smuggling runs to India. 
The old wooden dhows still bob beside the 


i IKE BAHRAIN, Dubai lives off its wits as 


quays along what is called the Creek, but 
today the ancient harbor winds among the 
Glass-and-granite towers of a modern city 
Dubai's Trade Center tower, stretching up 39 
stories, is the tallest in the Middle East. With 
tax-free vision, bold shipping ventures, and 
a wide-open trade policy, the City of Mer- 
chants, as it bills itself, is bent on becoming the 
Hong Kong of the gulf, 

"The last 20 years we invested six billion 
dollars in reads, ports, and power plants,” 
said Abdul Rohman al-Mutaiwee, director 
general of Dubai's hamber ot Commerce and 
Industry. “In a quarter of a lifetime we moved 
ahead a millennium, And it paid off. 

“Our modern Fort Rashid, capable of star- 
ing 30,000 containers, isfilled to capacity,” he 
continued. “So down the coast we built Jebel 
Ali industrial port. Jebel Ali’s industrial zone, 
with tax-free sites, duty-free shipping, and 
cheap labor and power costs, bas already in- 
stalled 160 international companies—like 
Xerox, Black & Decker, anc Safeway 

*“Dubar Drydocks can repair the biggest 
tankers afloat. Some said we overbuilt. But 
the dry dock is busier than ever now with war 
casualies.” 

Three-fourths of the merchandise unloaded 
in Dubai is reexported, by freighter to India, 
Pakistan, and East Africa or by coasters far- 
ther up the gulf's risky channels to Saudi Ara- 
bia and Kuwait. But most shuttles across in 
dhows to the smaller ports of southern Lran, 
Dubai's bigest single cisstomer. 

I walked down past Dubat’s Shiite mosque 
through noisy covered suqs tothe ferry landing 
near the ruler’s office ancl boarded a narrow 
wooden afra, one of dozens of water taxis that 
ply the Creek. Two bridges and a four-lane 
tunnel speed cars and expensive taxicabs 
across the harbor today, but Dubai's abra fleet 
offers a fast, scenic passage for only 25 fils 
labout seven cents), 

Along the waterfront clogged with dhows 
five and six abreast, [ threaded my way past 
longshoremen sweating cargos aboard: crates 
of Indian tea, Japanese video players, Dutch 
canned milk, Chinese wheelbarrows, Korean 
truck tires: On one of the larger craft, heaclec 
for Bahrain, crewmen lashed down cars anc 
jeeps, filling spaces between with Taiwanese 
telex machines. 

| paused al one typical vessel, about 56 feet 
an the waterline, square-backed with sweep- 
ing stern boards, a graceful sheer, and a high 
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stem Baskets of onions and strings of drving 
fish hanging on the wheelhouse spiced the aro- 
mu of the falling tide. A cardboard sign tn 
crucke Arabic scriptannounced thecdhow 5 lra- 
nian destination: IN THE NAME OF 
VESSET i) BRANDABR-E LES 
ALI, MASTER 

Stripped to |oincloths, 
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bathing from buckets: the 
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the greasy engine hatch 
fathered on the sun-bleached deck 
in the | mutin 
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about the booming cargo business: dates 
dried lemons, fancy metabhwork, and fine car- 
pets trom [ran tor Dubai's tax-free consumer 
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"HOES of an earlier conflict resounded 


when I was granted an aucience with 
Sheikh Sultan bin Muhammad ail- 
asim, who rules the nearby emirate of Shar- 

expansive man clad in tracti- 
‘heancioth and ani | 
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A oman of two work 
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defending their native waters 
“Hastory is written by the victors, they say, 


mm!) accounts oa 


anc the British published 
that period. So in Western eves pirates we re 


main, he said. “I hope my work will help 


lend balance to the gulf" histor, 


ROM ‘SHIPS OF THE DESERT” the gulf na- 
tions traditionally ruled their other sea, 
the vast waves of Arabian sand. Formil- 

lennia the camel domingtecd lite and culture as 
Warrior s mount, bearer ol cargo, reservoir, 
measure of wealth, and source of milk, hides 


is Witting 


And weal anter drove the beat of 
ARALD pOttry and music. Wow inone generation 
the camel stands obsolete as Redouin move 
inte town houses, a= highways link together 
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LE AND PHOTOGRAPHS BY NICOLE DUPLAIX 


Its meal at its feet, a cat flea magnified 
120 times burrows through the fur of its 
host. Intricate, adaptable, bloodsucking 
parasites, members of this insect order 
stand tremendous pressure, and leap 
150 times their own length. 

But there ts a darker side: As carriers 
of plague, fleas have claimed more vic- 
tims than all the wars ever fought. Sen- 
Pies dosed a skull and crossbones 





of a mass grave of 14th-century plague 
victims in Rouen, France. 
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UR HELICOPTER skimmed at 


treetop level, the desert be- 
neath us a dizzying blur 
“Keeps us off 
fier screens,” 
the Sout th: African pilot wryls 
lurched to dodge a tall palm 

We had entered the troubled border area be- 
tween Namibia and its northern neighbor An- 
rola. But had come to investigate afar older 
Wat 6 battle against “i wue. It stalker 
the Namibian below, one of many 
nlague zones that survive worldwide, despit 
ceaseless efforts to control this disease 

[ glimpsed a fenced cluster of huts 
control teams under the protective ev 
diers dusting the k 
DDT. Around it corn crope lay 
Drought wae infl 
ing spread plague 

Wald gerbils, &t 


food stored inthe kraals 
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arved bY the drought, s€ek 
"explained Professor 
Margaretha Isaticson, adoctor from neighbor 
Ine South Africa, “The rodents bring plague 
with them, and fleas for spreading it.’ 

In the hospital in Oshakatil leaned over 11- 
year old Monica Sherugeleni and smiled. Shy- 

she Lifted her arm to show me aswelling the 
size of my palm in ber armpit. Warm and firm 
touch, rk 
rrowth thatgives the name to bubonic plague 


to the tas & bubo, the eyinptomiati 
hundreds, and the 
" saicl Maj. Neels de Vil 
af South Africa’s 58 doctors on the 
“Young. chil two to three 
ale, usually recover, Older patients sometimes 
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develop septicemia or meningitis, and these 
may die. But our mortality rate is only 4 per- 


cent, lower than vours in the States.’ 
Accomplice: 
highs 


least 60 


Of pl aerue, (leas evolved as 
speciaiized bloodsucking parasites at 
aco, probably living an 
Their ancestors may 
but these would have tangled 
Jumping provided an alterna 
ive means of reaching 1 passing host or evi 
ing enemics Gradually muscles and tendons 
were modified to me owe r the formidable 
hind legs that make the tlea a star performer 
a true insect Givympilin 
Fleas of Various species can 
* jump [Ss timest 


million Wears 
prehistonc mammals 
have had wings 


inthe host's fur 











ir own jength—ver 








tically 
or honzontally—equivalent 10.4 man jumping 
nearly a thousand feet; 

* survive months without feeding: 
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* acctlerate 50 times faster 
shuttle 
* withstand enormous pressure —the secret Lo 


than the space 


surviving the Scratchings and bitings of the 
hesa-riccden: 

* fTeMmaln (Toszen (Ora Velar,r, then rewive 
Inthe l7th century when the Dutchman An- 
ton van Leeuwenhoek was perfecting the mi- 
croscope, subject for 
scrutiny, His observations aroused such inter 
est that the microscope became known 4 ie 
“flea glass.” To great merriment Leeuwen 
hoek discove pr that these minute parasites 
their own, a webof precation 
that evoked ae athan Swift's sally 


he chose the flea as a 


had parasites of 
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as been no laughing matter, Plague may have 
originated among burrowing rodents of cen- 
ral Africa and central Asia. When 


broke out in a rodent population 
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beginning in.A.D. 541 (inset map). This disease 
of rodents, carried to man by fleas, reached 
Constantinople within a year; 10,000) died 


populations plunged, trode faltered. After 200 
years, plague niysteriously vanished from Eu- 
rope. Six plague-free centuries possed. In 1346 
it returned, traveling in the wake of caravans 
and Europe. The unwanted import landed 
inland. Cities suffered most; the contagion 
spread quickly in. crowded, filthy conditions. 
By 1352, 25 million people had died in 
Europe alone. 

Death's scythe cut across all levels. Peas- 
ants dropped dead in fields. In England three 
archbishops of Canterbury died within one 
year. Pear suspended other emotions. “This 
disease is moking ws more cruel to one another 
than we are to dogs," English diarist Samuel 
Pepys wrote in 1665, Corpses were dumped in 
pits, in rivers, at sea. “Fother abandoned 
child, wife husband, one brother another. . . 
And I, Agnolo di Tura ... . buried my five chil- 
dren with my own hands,” recorded a chrorni- 
eler in Stena, Etaly. With few to work fields, 


di Tura: “So many died that all believed that 
it was the end of the world.” 
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“THEY DIED [N HEAPS and were buried in 
heaps,” wrote English novelist Doniel Defoe. 
Aweekly death census taken in London 
in September 1665 tallies victims (above). 
One doctor rued, “Now people fall as thick 
as leqves from trees in qutumn.” 

St Roch, a patron saint of plague, pointed 
by the 16th-century Venetian Carlo Crivelli, 
points to a bubo, the bonphatic swelling 
symptomatic of bubonic plogue (left). Suf- 
ferers believed the saint could cure. Though 
their role in plague transmission was os 
yet unknown, fleas were part of daily life. 
Blood-soaked cloth may have been inserted 
in this 17th-century English tvory flea trap 
in hopes that the insects would enter the 
trap and spare the wearer. 


SALLERIE PRL" ACCADEMIA, WEMECE (LEFT) 


National Geographic, May /988 
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other. In 1348 Jews in France were dragged from their houses and burned. Pogroms 








PD Vik SPREADING STAIN of plague 
tainted the world yet again when 


the third pandemic erupted in 
China in 1855, Reaching Chinese ports in 
1894, it was carried around the world. That 
yeor Dr, Alecandre Yersin (facing page), a 
Frenchman sent to plague-niddled Hong 
Kong by the Institut Pasteur, identified the 
plague bacillus. The next breakthrough 
comein 1898 when Frenchman Dr. Paul- 
Louis Simond discovered that fleas trams- 
mit plague from rote to mon. Because of the 
virulence of the pneumonic plague thot 
overwhelmed Manchuria in 191], a doctor 
excumining a patient wore a gown and mask 
(right). But plague remained untreatable 
until the advent of sulfa drugs in the 1930s 
and effective antibiotics in the 1540s. 
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ON THE OFFENSIVE, @ plogue-control warner 
sprays a village in northern Namibia for 
fleas. Or. Morearetho [soticsm, senior 
auiivisor to South Africa’ plogue-controi 
program, inapects the hwt of a recovered 
naotient who hos returned te her village after 
bernie hospitalized. In 1986 the World 
Health Oreonization tallied 1,009 cases of 
plague bist statistics mitsiead: mary coun 
tries foul to report the disecse 





Plague struck without pattern, skirting one 
Busy ports 
such a5 Venice, Marseille, and Barcelona en 

dured dozens of outbreaks. England took 200 


areca only to bludgeon another. 


Years to recover from lis [4th-century death 
toll. Inthe Great Plague of 1665 at least 65,000 
Londoners died. Survivors coweréed behind 
shuttered windows asthe body collector cried, 
“Bring out your dead!” 

In man, plague enjoyed an unwitting ally 
Families crowded in houses where rats were 
tolerated and hygiene did not exist. People 
wore the same underclothes dav and night 
Fleas and lice thrived and went along when 
the clothes of the dead were sold or passed on 

As the second pandemic raged and waned 
through the centuries, chroniclers came tanta- 
lizing!y close to the mysterious cause of the dis- 
ease. Observed Chinese poet Shih [ao-nan in 
1792, shortly before succumbing to plague: 
“Few dave following the death of the rats, 
Men pass away like falling walls!” 


MW oTHE LATE 18005 the third pandemic 
spread plague around the world. [t 
lmgers today. Carried out of China's 
VYuonnan Province im 1855, plamiec trav- 
eled slowly east; by 1894 it reached Hong 
Kong, where it killed some 10,000 peop 
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In this charne! house a young French bacten 
ologist unmasked the pestilence 

Alexandre Yersin hac been sent by the [nsti- 
tut Pasteur to investigate the epidemit 


[.xaLIM- 
ining a plague victim, be found in the buboes 
“a ewarm ef microbes, all similar in appear- 
short bacilli with rounded ends.” 

One part of the puzzle had been solved. But 
how was the guilty bacillus transmitted? 

As Hong Kong's death toll mounted, hun 
dreds of ships docked and departed with their 
familiar complement of rats. Steamships now 
carried the disease even faster, before unsus 
pecting crews become ill. Plague fanned out to 
where tthad been unknown: Japan, Australia, 
southern Africa, and the Americas. 


AACE . 


National Georraphic, May [98a 
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Inclin, the site of earlier outbreaks, was 
especially heard hit; six muillion died in a dec 
ade: (nce again the Institut Pasteur sent help, 
this time Dr. Paul-Lowis Sumnond 

Walking filthy city streets 


he observed 
fleact rats littering plague-ricden neighbor- 
hoods—75 in-one house alone. Humans who 
picked Them up, be noted, soon fell ill them- 
selves. In his makeshift Hombay laboratory, 
a tent pummeled by the monsoon, Simond 


issected rats and found the plague bacillus 


cd 


‘hese plague rats, he observed, carried far 
more fleas than healthy ones 
that, contrary to common belief, the rat flea 
reaclily bit man 

Kats bach 


He also noted 


eas - Simond tac 
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Rats 


the connection Were plague s matural 
hast but could not themselves transmit the cdis- 
Face io man [- leas PAeoreed with CONnamifait- 
ed rat blood, however, could transmit plague 
from rat to rat — cor rat to man 

“On June 2, 898, [ was overwhelmed,” 
Simond wrote. “T had just unveiled a secret 
which had tormented man lone.” 
Though his discoveries weot generally unrec 
opnized fora decade, they helped form the ba 
sis for modern plague control 

Today we suspect that of the more than 
2,400 known spicies and subspecies of [leas, 


PA 
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perhaps only 120 can transmit plague. Fewer 
than 20 species readily bite man 


Transmission of plague pequinss precise 


ORS 


lO RAISE FLEAS, researchers at Cormull 
Cinwersity's Colleye of Veterinary Medicine 
developed an artificial dog, a network 
of Hlood-filled glass feeding chumbers 

A redent's burrow may hove bern the source 
Of infection for Carl Weinmetster of Senta 
Fe. New Mexico. [n [1983 he survived pligue 
cough? from 2 flea that one of his pets picked 
up from. an infected rodenr. 
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Getting a jump on fleas 
Fleas in the house? Here's how to cope 


1. Shr eorny. Don't wait until they get the 
Upper hand during peak summer breeding 
season. AAs the old saving goes: “Lf you kill 
one thea in Niarch, vou will all ahundnred,” 


= Vocouniechly. One of the toast effec: 
tive measured 15 to suck up fleas, along with 
ene, larvine, and pupae. Ace a littl thea 
powder to the vacuum bag. Spray an inser 
bicide recormunented by vour velerinanian 
In closets and along baseboards where a 
VACUUM Won t reach 


o Manipoo your pel Wilh flea soap andl 
Oust it with feo powder. A ipode flea collar 
may leo help 

4. Sprinkle bony of an insecticide recom- 
mended by your vet on your pet's bed anc 
[nvorite haunts 

B. Siillacitching? Call a professional 
exterminator 


meshing of a complex chain of ¢vent= To give 
you plague, the right type of fea mist first bite 
a rodent infected with plague and pick up the 
bacillus: The microbe incubates in the fhea’s 
digestive tract, wherett multipliesand eventu- 
ally blocks the gut. Hf the now starving flea 
bites vou in a fruitless attempt to feed, it will 
inject countless plague bacilli into your blood- 
stream. Just one can lead to death. 





O KEEP PLAGUE in wild rodents 
irom spreading ta man, our leacting 
Weapon if insecticides. Spraying 
for fleas with DDT, Burma, Viet- 
nam, India, and sowthern African nations 
have scored major victories agninst plague 
Bul war or social upheaval can interrupl these 
nrogroms, giving fresh opportunity to what 
one doctor called “the enemy in-ambush." 

During the Vietnam War soldiers and civil- 
lans sought protection from shellfire in under- 
ground mazes. Bandicoot other 
rodenis adopted these conventent burrows 
Hetween 1965 anc 1970 official reports listed 
24,848 cases of plague. Thanks to antibiotics, 
96 percent of the yictims survived 

“Plague mistakenly shill carnes-2 terrible 
stigma, something governments feel they 
should be ashamed of,” said Dr. Norman 
(>, (orate, the World Health Orcanization 
(WHO) official in Geneva in charge of keeping 
tabs on plague control around the world. He 
told me ofa doctor who worked with one coun- 
trys local health officials setting upa program 
to check rampant plague and then paid acour 
tesy c all on the minister of health 

“We user to have many cages annually,” 
anid) the minister elibly. “Thanks to our con- 
trol measures, we've had none im 20 years.’ 
Officially plague did not exist 

The United States once did the same. When 
plague came ashore in San Francisco on June 
27, 1899, political leaders, protecting business 
interests al the expense of disease contral, 
overrode health officials and denied ite pres- 
ence, The governor decreed it atelony to pub 
licize its existence. By 1904, more than 100 
people had died of “syphilitic septicemia,” 
the official pseuconym of plague 

Western Amencans still pay for that decett 
Iniecting one wild rodent population after 
another, the disease madt a macabre march 
inland, ‘Today 13 states live under ita cloud, A 
result: Porty Americans contracted plague in 
oR: sinc chicel 





rats and 


List Year there were 12 casos: 


Notional Geographic, May Oss 


two victims succumbed 
Arizonn and New Mexico 


ground squirrets and prairie 


Viost cases occur In 
Here plague-prone 
aogs live 


cE. | lose 
as one 5 backyard 

Because plague occurs infrequently in the 
L.S., itis not always recoenized. 

“The disease is difficult to diagnose,” ‘ex- 
asia Dr, Ajian M, Barnes, “tor of the 
(Center for Drsease Control's ate Fue aie hin 
Fort Collins, 
Poe of having flu or 
sent home with prescribed medication 
fect. Hy the time thes 
critically ill.” 
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Colorado, “Patients may be sus 
some other virus and 
which 
ns no ef 
again, they re 

The peril i 
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greatest if you come down with 


Lhe disease area. In 1983 a 


beenape irl wie had petted 1 sick Chipmunk in 
in South 
Local 


testing for ihe Lb 


santa Fe died of preumonmc plague 
Carolina on her wav bome to Maryland 
joctors never thouent of 
reent.of plague vii 


centin Sou th Afri 


Whereas an estimated 2 pe 


timsdtein Hurma and & pet 
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call the doctor 


aoivanced U.S., due to 





Ly percent 


death rate 
plague vill. stnke 


this unfamiliarity, the 
To preset — 

Western health officials 

taal caulatiots 
“We are concerned & 


nex t. 
be ee Dp a heck on wild 
bout plarue outbreaks 
among wild rodents anywhere there i5 risk to 
HUManS, Bernard Nelson. 


team. “The 


sul Lor heal ce 
ahiormias Platuc-montoring 
settings. In recent Years 
we have trapped rodents in Griffith 
Park, in downtown Los Angeles. Plague is 
encemic im the San Bromo Mountains ght 
next to San Francisco International Airport 
But the fen species that live there don't bite 
people.” 

Like control, 
ly improved 

‘The slower bubonic form 15 easily cured 
with antibiotics, sani Dr. Thomas Keres 
dee of WHO. “But pnewumonn 


fecting the lunes. is fatal O5 percent ol cea 


main threatisin urban 


‘positive 


Dldgzue Treabmcnts Dave great 


pier i i Lti- 
Phe patient must be isolated and given antibi- 


optics very quickly if he is tosurvive, Worse, the 
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AUSTRALLAN HELMETED FLEA 
SihwMocircas eoryvuri 
formule 9.5 - 3.5 mun 


AFRICAN ODRANT FLEA 
Diop Cor lepers 
female 35° Som 







AUSTRALIAN RODENT FLEA do 
Mfocropryila hiercles a 
fersole §-thim 





ORIENTAL RAT PLEA 
Arcrnamey iia chengsia 
furmale 2-24 min 


AT FLEA 
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HIRD PLEA’ 
Commmpnivliigs pare 
female 2.5 - 9.5-mum 
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EVTROPEAN MOUSE FLEA 
Leptopayllc aegis 
mule 2 rr 





HUMAN FLEA 
Puitee trrtthitta 
male 2 «3 mm 
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CAT FLEA 
Cremoceplealides felis 
femaole2 - d mm 





ae (NI-SPLENDORED THINGS, fleas ore 
jf found nearly everywhere, even in the 
| polar regions. Mfore than 2,400 spe- 


cies and subspecies hove been described. The 
niojority fen mammals; o few infest birds: An 
aisortment of feos (left) ilustrotes variations in 
their shape, size, and host preference. Boch flea 
is enlorged 20 times above its life-size rendering. 

Fleas live for as little on afew weeks or os bong 
as a year ormare. As parasites, their first order 
of business is to find a host, then hop aboard. To 
qecomplish this, they are equipped with anten- 
not and bristles sensitive to heat, vibration, aul 
air currents. They can also sense cordon dioxide 
extioled by a passing host. 

Fleas ore living burrs, studded with bristles and 
combs. They need all the clinging power they can 
get, faced with continual rejection by unwilling 
hosts who attack with tooth and claw, Flea bad- 
ies, Mat.from side to side, allow them to monewuver 
between fur hairs. Mouth parts consist of sawlike 
lances that penetrate skin ond o blood-siphorninz 
tube Some fleas feed quickly and leave their host; 
others remuiin fired, imbibing when hungry. 

In South and Central America anid Africa the 
female chigoe flea burrows into the skin of man 
and offter hiets to undergo @ little-studied repro- 
ductive cicle, Embedded head down (bottom, at 
(oft), she expos from the size of a pinivend to 
the site of ot pein cight to 
ten days and fille with eges. 
Ifa male then mates with 
her, the hundreds of eggs ahe 
releases, right, will be fertile 
The fled must be cut out, or 
Infection may ensue. A trav 
terwho went barefoot in an 
infested area had this infec- 
thon te show for it (left) 
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patient only has to cough or sneeze to transmit 
it to others.” 

No one believes that plague will ever be 
eradicated 

“There is a vactine, but it is not totally 
effective and lasts only six months,” explained 
South Africa's Margaretha Isaiicson, Yet in 
Plague-rife Vietnam only a few vaccinated 
U. S. soldiers contracted the disense. 

Wiping out the rodents that harbor plague 
is Impossible—and undesirable during out- 
breaks of the disease. “Tf vou killed all plague- 
carrying rodents," said Dr. Isaicson, “their 
fleas would seek another host, and it could be 
you! Rodent control should be practiced when 


there is no danger of deprivinginivcted fleas of 


their hosts,” 

Three pandemics, killing more than 20) 
million people. 
Psd] LL bees have caused as much m isery as this 
fascinating order af insects aptly called 
siphonaptera—“wingless siphons.” Yet for 
generations we have not only tolerated! these 
pests, we have used them for entertainment. 


Only disease-carrying 


HE CIRCUS was in full swing. The 
patrons wating at the door were 
among the millions who flock to 
Munich, West Germany, cach fall 
to attend Oktoberfest... and the celebrated 
Hea circus. 








THE DOVENNE OF FLEA EXPERTS, Engtish 
noturatiet Afiridm Rothschild has written 
more Thora quarter of a million words on 
the insect, including an. analysis of how it 
jiomps. Her father, a renowned entomolo 
mist, described the bubontc-carrying rar 
flew As a_young woman moising a family, 
she studied fleas at night after her children 
went fo bed 


G9) 


Earlier | Set across from Hans Mathes ane 
Watched one of the world’s last flea impresa- 
rios feed his performers before the next show 
(pages 692-93). Sixty af them, some harnessed 
to tiny gold coaches, lined his arm sucking 
their meal of blood 

“Be careful!” Hans cautioned as] tried to 
focus my cameras on the brown specks. “V1- 
brations make them lose their appetite.” But 
the fleas seemed unconcerned. For an hour 
they fed. Then he dropped theminto thedraw 
ers of a tiny green chest and carried them to 
center stage 

Flea circuses have been a Mathes family tra- 
dition for more than a century. Great-uncle 
Orlof entertained Queen Victoria. Hans's fa- 
ther toured the fairs of Europe 

Hans prefers Pulex peritans, the human 
flea, He only uses the females, which, he says, 
are tore active than “dumber” 
males, Was training really involved? I peerce! 
closely at Nero, pulling a gold chariot by fits 
und starts. A twisted gilded wire around 
Nero's thorax hitched the flea to the vehicle, 
preventing a tap to freedom. I knew that 
whatever the activity, and Hans's patter, the 
performers were only strugeling to escape— 
norma! flea behavior, HW they get sluggish, 
Hans gently picks them up with tweezers and 
warms their feet with his breath. 

One of the world’s most distinguished flea 
experts lives on an estate near Cambridge, 
England. Miriam Rothschild (left) pulled outa 
well-thumbed photograph album as we chat 
ted by the fire. Instead of snapshots | saw 
hundreds of cross sections of fleas, photo- 
graphed under a micrascope —the results of 10 
years of work. 

“Everything about fleas is unusual and fas- 
cinating. My father, Nathaniel Charles Roth- 
schild, gave me the bug,” she quipped. “He 
was a banker, but he spent his leisure hours 
collecting and catnloging fleas, describing 
hundreds of new species based on differences 
in their external anatomy. I prefer to focus on 
their internal structure, and I find as many 
differences there.” 

Rothschild’s studies include a special 
examination of the fleas unique propulsion 
Svctem— the secret to its awesome leaps 

Preparing for lift-off, the flea crouches like a 
runner Waiting for the gun. Leg and thorax 
muscles compress. a tiny pad of superelastic 
protein in the thorax known a¢ resilin. A com- 
plex mechanism triggers the explosive release 


srmuiiler, 


Natonal Geographic, May 1988 
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RABBIT TRANSIT: Fileds purude down the ose of a fest 
rabbit te hermwhorn-to ote ond lov eeos. Miri 
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of ite rbbit recy Ls ¢ tpeud bry! errors [Fl fhe eae 
rabbits blood, ensuring that the next generation 


Of legs ts born with the nee generatiot of rebbits 
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A oot flea lowe ingests Diood exuded by a feeding 
i | _ = a = " m 
adult (pop). Lorvee molt several tomes, then apt 


Gcocoon fubove). 


Piéas: Jie Gena Ceapers 


of reslin energy that hurle the tea upward 

Blasting off, the fle expenences an accel 
crition of 140 @25, 50 Omes that of the space 
shuttle after lift-off. The flea catapults off its 
“knees: the feet are too slencer to withstand 
this shock, 
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ingly out of control. No problem: Its six 








tended lees, covered with bristles and hipped 


with hooks, act 45 grappling irons to Snag onto 
Tur OF fenthet 

Powered by ts resilin mainspring, the thea 
wilean tirelessiy arain and aeain. Rothschild 
ant a colleague, testing the stamina of ral 
fleas, chotked one fea jumping 30,000 time 
without stopping, Hat theas, which must sta 


if] | ' loi ot r H | 1 F . r| 
with their menial hevets, lack résilin altogether. 
EAS FALL into threé basic Caterories 
according to their movement peau 
1 " 
lerns serlentary them, “stick tight 


flew. ard mobile flea=—the kind we 





Jumping aboard a host only long enourh fo 
poimeéal, mobile fleas spend much of ther lives 
in dark recesses of the nest, be it burrow, clog 
house, ar vour carpet. Here they deposit then 
ePTTsS which soon hatch into lanae that encase 





jweMmMSseives in a Cocoon to Lransio¢rm ito Lr 
pare. [ithe host is away, the pupae remain dor- 
rifiret until ite return, then spring Up as wilt 
r] a 0% oa H oe eo F 1 

Ges 1 VORA S Beene 


SS Temas bles lie ! hosts wl feVvel 
Pier ioe Oded BS tor Pit f Le hs be fe fi ae 


they go, sucking blood when they are hungry 
Ome such female flea found on livestock im 


Asin produces eges by the thousands, stretch 
ne her abdomen to nearly three-quarters of an 
incl the longest flea in the record book 

Partial to livestock and people, stick-tight 
teas “ittech themselves to hosts for long pen- 
ods of tome. The female chigvoe flea carries thts 
attachment to extremes. She burrows into the 
host's skin, then swells to the size of a pea, 
causing paintul welts all too familiar to thease 
who live in the tropics, Yet the male of a re 
lated stick-tight flea species—born only to 
breed — never feeds cluring his short lite 

1 Mea that dwells mamly on the ears of rab 


| uy ) L. ——— — —- 
become a@ link in the great n VROMELOSIS 


outhrenk of the 1! which abmost extermi 
nated the rabbit populations of Australia and 
Europe. Transmitted by mosquitos in Austra 
lia, the viral disease wi Sr mc ii Gsreat Brit 


in tverbhit fleas Investigating. Minan 
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fnght). Other fleaa d 
” a Perris wheel, but the Perrone Cs 
actuality ao strugele to eacope 
hi ens dressed 04 bride ane STMT 
acrize ort he 1S20e—were done as 


a-novelty. by o fleo reseorcher in the 1540s. 
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which hitch o ride on the 
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and complex that it took her nearly three years 
to unravel it 

Rabbit fleas, she discovered, have handed 
over to their host a vital decision—when to 
“The fleas cannot reproduce unies 4 Lhe 
female rabbit becomes pregnant, 
echild. “As the rabbit's pregnancy progresses 
hormiéme fluctuations in her blood also affect 
the fleas, t each phase of their own 
reproductive cvcle.” 

Ten days before the rabbit litter is due, 


A & 


breed. ° 
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the 


tleas begin tO MmALWTre sexually the mother 


rabbit licks her newborns dry, the fleas 
migrate to the young. Tarrying long enough to 


lESL, the Y thus ensure 
that the next generation of fleas is born with 
the next generation of rabbits. 

Fleas have many ways of locating their 
preferred sources of food. A host's body heat 
and odor, subtle changes in light and shadow, 
traces of carbon dioxide exhalation — 
give cues to the fea’s finely tuned sensors 


The bristles on a sacddle-shaped organ near the 


mate and lay eggs in thes 


Bil CAN 


flea’s tail may serve to detect shifts in air 
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Thus the flea saga, on interpinoy 


ticle plotes of o flen's exoskeleto 
iP hes 


ff onan evernamoller scale 


movements. afurther 


potential host 


cluetothe proximity ofa 


i, Man is unmjue among the 
primates in having fleas perhaps be- 


. naked ape wears choles 
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cause thi Lor 
fleas to hice 
large burrows of so 
been of two minds about fleas:-to putup 





in and lives in houses — 
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s Dhrough the ages we 
have 
with the itch or to tient fwck, In times past, 
women wore flea traps in their bodices. The 
perforated wood or ivory cylinder, passibl, 
holding blood-soaked cloth, was supposed to 
Flea-repellent 
cachets were tucked between bed sheets 

[ rermeimnber vividly a night spent with fleas 
ina hutin New Gumea! I would have given a 
for an effective flea trap then. To my sur- 
prise my male companions were hardly bitten 

“Fleas seem to prefer women, Kothschild 
“Perhans human fleas re 
female hormones the way rabbit fleas do 
interesting of research i 
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 _ Beimg American 
helps us see Europe from 
a special point of view. 





Qur Fh Abn Vel as Fe 
GST) Cn) wath American visitors 
erie 

Por one, weve made getting to 
Burne Gas Seen. foe fp te 
hone SLarapwear cites, GBCAaeiirig 
Lomond ond Preaneart Cur 
nen nonstop service fron Lkallees 
hot Wortiio Madnntbedcias May 

Second we ve desianed these 
VEC Pb TOs tn wan 


Americans like to travel We've 





picket hotels thin give you the {livor 
of Europe while providing real value 
fot VOLE oe, 


We Americans fave always liken 
making UpPOur CMV fis nls, We Teve 
TOUS DY GS0OrTRd MOtOrcouch or Youur 
Ora rental cor Aud lend fences i 
Phas (ben Steari cis bate cis B20" pen 
person, double macupanc 

Another advange of our Fh 
AAW Vaicalions 5 they are ataset LIS 
Doce WE ned notwurry about 
ChIn@es.in Burg pein currency 

Then theres Gur Piy AAway Vac 
bors Weaoni IS your assure that 
American stancls behind your Fi 
AAR VEC ai 

Yoo UL fired all the: i oe tings 
Cen od Gur errant oft hp 
dnc Our Buronean bp, 
iy AAR oy Sacutions a i 
in two tree cobor bre 
Chiress. ust Call you 
Travel Agenitcr 
nner ican toll-free at 
(SO 43 4-7 900 to met VOuUrs 
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all a Car Count The Winds In it Sense, that Stronger. So handlis ss is more roSpx INSIVE, 
IS PTECISt hy what the new Honda Accord Chverall, the desien provides an ¢ttectuve 


LAL is destened to ch sound barmer against wind and road noise. 
Lhe shape is acrodvnami. Clean all And while vou may be traveling on earth 
around. Windshield, windows and door han- at something less than mach speed, you ll 
dies are Hush. Headlights are retractable enjov the simple comfort of quiet. 

Lhe stance 1s low, over a newly refined Lhe experts at/Hover [reve CONCUE 
double wishbone suspension system, Front “Cirumsimg the high-banked oval at top 
and rear stabilizer bars. are now lareet spccd, passengers. . canned on hushed 








OK _ANY SUNNY DAY in 

spring, anc you'll find 

northern Virginians relaxing 
Ina most unusual park. Only a 
hundred feet wide, it stretches 
44 miles from the suburbs of 
Washington, D, (., to the foot- 
hills of the Blue Ridge, 

alled the Washington and 
Old Dominion Railroad Re- 
gional Purk (right), this narrow 
ribbon of open space Was cre- 
ated in 1978 from the railway's 
abandoned right-of-way. 

Bicyclists love the park te- 
cause it provides a continuo, 
paved corridor through town 
and countryside. Equestrians 
ED preciate tts separate horse 
path, joggers it¢ refreshing scen- 
ery, Cross-country skiers take to 
the trail after snow hae driven 
everyone else away. 

About a millon people a year 
spend some time in the park, 
making it the busiest converted 
rail trail in the United States, 

The ingenuity of the basic 
concept—to create a linear park 
fram an unused railroad—has 
always impressed me. Only re- 
cently, during my tenure a3 vice 
chairman of the President's 
Commission on Americans Ohat- 
doors, did | diseover how exten- 
eively the idea has caught on 
There are now nearly 150 such 
rail trails in 27 states, with an 
equal number in planning stages. 

Other nations are also getting 
inte the act. In Great Britain, 
nearly a dozen railroads huve 
heen similarly converted, as has 
part of an old logging line near 
Victoria, Britich Columbia, 

Fach trail has a different 
character. Some, like the 
WOOD, are maink suburban, 
serving boca) residents. Seattle's 

2-mile-long Burke-Gilman 
Trail ta popular commuting 


Turning rails 
Into trails 


route for students bicycling to 
the University of Washington 
Cither trails are distinctly 
rural, such as the Elrov-Sparta 
Trail in Wisconsin, which rans 
through 32 miles of rolling hills, 
railroad trestles, and dark tun- 
nels Campgrounds, bed-aricl- 
breakfast inns. restaurants, and 


SUG FOUR EF SCRA. Yi, Fe ee oe 
BMETEIE FOR BETAS Se Pel SI 
ILD DOH BA) PR, Pee Pe. 
eo iissiees AT Lith eae 


bike-repair shops have sprung 
up along the trail te serve $0,000 
Vacationers @ year. 

What makes these trails possi- 
ble is the fact that for decades 
Amenca’s rail system has been 
shrinking. In 1916 there were 
270,000 miles of railway, By 
O84 there were only 140,000. 






The nation’s railroads abandon 
about 5,000 miles.a year. 
Changing raile into trails turns 
these losses into gains. 

And vet only a fraction of the 
abandoned railroads are con- 
verted to this use, Most are 
eonsumed by highwavs, agricul- 
ture, or unplanned develop- 
ment, Private groups or public 
agencies Secking to create trails 
face difficult problems, such as 
resolving disputes over owner- 
ship of the nights-of-wny; raising 
money to buy the land; coordi- 
nating planning among different 
political jurisdictions; and win- 
ning the support of adjacent 
property owners. Thus far, only 
one of every five attempts tocre- 
ate rail trails has succeeded 

As with the WiOD park, 
however, the effort is well worth 
it. Property values near subur- 
ban trails are often increased by 
their success, and new business 
is generated by tourists along 
rural trails. | believe these trails 
can play an important role in the 
creation of a new system of 
parklands, a vast network of 
linear open spaces reaching all 
across the country—a system 
that we on the President's Com- 
mission call greenways. 

Li vou would like more in- 
formation about the rmils-to- 
trails concept, I sugmest vou 
write to the Ruil<-to-Trails Con- 
servancy at Suite JOONG, 1400 
loth Street N.W., Washington, 
D.C. 270036. 

We have an opportunity to 
preserve a dwindling national 
resource of clase-to-home open 
space, Let's not let it slip away 
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«The only minivans with - Versatile seating for 5, 6, 7 or 82* 
a 7/70 Protection Plan: a (St ees 


«Up to 150 cubic feet 


carrying space. 
More room thon 
Ford Aerostar. 


+ Easy liftback design. 


- Extensive use of 
rust-resistant 
golvonized steel. 
14 steel-belted (i 
rodial tires. 
« Stainless steel 
exhaust system. 





PLYMOUTH GRAND VOYAGER LE 





U0 Powe and Aneer. (G67 Compact Buck Colroumomer saiefachon mith oamall pidiatt Quilty nd Gediet sennce.on 1GB0 motels "Prosects enapite and poeta 
for F yaar or FRO000 enites and Guter body rus fot 7 years. or BHO rete. See bmeed wartandy at dealer Aesiecbons appdy - raga adres praerns 
Grand Wiyiger SE with 30 angen suit Lens ated ierh mee AEH opti! Heteytiuty irae iy package 


©. 1 IN OWNER SATISFACTION.’ ONLY PLYMOUTH VO 
SERIES HAS FRONT-WHEEL DRIVE, CHOICE OF SIZES AND ENGINES. 





» Excellent all-around visibility. 











» Power rack-and-pinion steering. 
 Car-like handling. 


» Voyager offers the 
choice of o powerful new 
* fuel-injected 2.5 liter 
or V-6 engine. 


.Hologen 
headlights. 


to 4,000 Ibs. 
towing capacity. 


» Power dise brakes. 


o, ae » The only minivans with 


front-wheel drive. 





: Easy step-up. 


S770 


OCwinen ol Cheyer Motor 


PLYMOUTH VOYAGER. 
THE PRIDE’S INSIDE. 


NEW SPECIAL VALUE PACKAGE GIVES YOU AUTOMATIC 
TRANSMISSION AT NO EXTRA CHARGE WITH A 2.5 LITER 
ENGINE, A SAVINGS OF $549:' 














The #1 minivan in owner satisfaction — handlin , powerful 2.5 liter fuel- 
just got a lot more satisfying” Because injected ine and Plymouth's 
now Plymouth Voyager tare a value or 70, 000-mile Protection 
package that includes automatic Phen: ‘The longest powertrain 
transmission, air conditioning, arent id ney minivan. 


stereo, rear window 
defroster, deluxe sound insulation 


Voyager 
and more. A pac that saves The Pride's 
$549. You las got Ueyeper' fea Inside. Before & y ly Le, 


wheel drive, outstanding car-like You're Inside. |. Che vilse Wotan 


ee ne ee ee Chased opbons. "U0. Power & Aasociies 67 Compeaci Tuck Colostomy paitetechon vl overs! product 
Quilty dad deghet Garvie On THEE rterket S BUCKLE UP FOR SAFETY 
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got apart 
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- ee = (Call Ireland. 

| Wilt a Pua prota hic Kevin cli icin | 
even midke the chorus. Why not 
ceive them both a call and let them 
te] | ale Che CW) SiLiries F Wath 
ATAT Inrernational Lone Dastance 
Service, it cos tess than you'd 
think to stay clase So go aheud 

| Reach out and touch someone. 
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The right choice. 
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1H LY ALL Americans are still tichtine 
PINNED THEIR HOPES or those principles today. 
ON PEACE. And working for them too. 


That's why every day more than 


a | +i Wo i et } ‘ rt ou 7 r tim es “my | 
Ty hey Were a | rl Piers. 1OO,O00 Amer! iMdtis WOfl k af \senera: 


Che conservatives fought with Dynamics rO supply Americas Hpnting 
the liberals. The Democrats fought men and women with the best weapon 
with the Republicans. The Bull Moosers 5¥YSf€™S In the wot Id. 
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fought with everybody [hey are WOrkIng for peace And 
i hey Powe At Por clit rereru areyar les, HOF PEACE | mind 

But for the same principles. For freedom. 


GENERAL DYNAMICS 
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fo gO around. 
[he problem is that when 
cars are built this ¥ well, there 
just isnt any way to crank out 
a million of them overnight. 
For example, engineers 
spent the past a @ years just 
mak ing sure the first 
would be as 9 
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They evaluated every 
major car in 7 they world, took 
apart the best, and examined 
them piece by piece to dete 
mine exactly how to better 
each one. 

[hey set up an assembly 
line just for practice, and built 
Cutlass Supremes on it to ae 
waar ways to D ulic t ther 


Vhy, they wont oon 








housand 
allow us initially to sell the to own the all new 1966 Cutlass 
first 3,000 built. They're going Supreme, better get on down 
to test them over and over = to your Oldsmobile dealer for 
again, to make sure nothing a test drive. 
70es wrong when yours is And hurry. 
built. 
Unfortunately, making if 
cars this good doesn't make ob 
enough to go around. OLDSMORILE QUALITY 
»O IF You Want to be among CUTLASS SUPRE ME 


the first 90.000 on vour block 
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e THE BEST CARDIOVASCULAR EXERCISER 
ordicirack 










* Scientific Proof 

7 In tests of exercise efficiancy at a major university, NordicTrack Burned 
more calones and provided.a greater cardiovascular workout than an 
exercise bike and a rowing machine, 4nd a healthy cardiovascular 
system is your Key to a full and active life. 











Plus... Best Way to Lose Weight 


Recent! shares show that aerobic exercise is the most effective way | 
io jose weight No other exerncuse mactne burns t nore Ccalones han 
NordicTrack so yOu can lose weight faster and Keep it of without 
oeting 


Call or write for 
Folds in patentee fed equines FREE BROCHURE AND VIDEO 
only 17° =~ 23" floor space, -———<——<——<— — = = 


Easiest we Nordic] rack 
to the Best Workout 
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THE SIUIN 


A cool shaded home 
und p seuring lancd- 
ape May Seen 
worlds spurt, Han 
the only difference 
hetween the two gre 


trees... Conservation 
trees (hat can turn a 
desert into a Coie Cass, 


Thanks to tress, we can cool the ravs of the 
sn. When trees shade our harmes, the 
tempertture drops substantially. Thut 
Mens our air conditioners won't have to 
work so hard in the sunimer, We save 
energy, 2nd money us well, 


Conservation Trees do a whole lot more. 
Planted on stevp hills, the trees’ roots keep 
[he lad from washing away when ibrais. 
Andin the comntry, tree can be planted a4 
shelierbelis heeping the soil from blow- 
Ing Wyn, 


Find oul how Conservation Trees can help 
you. For your free brochure, write: 
Conservation Trees, The Sational Arber 
Day Foundation, (0 Arbor Avenue, 
Sebrusky City, SE 68410. 
























































When you think about tt, this sic 
met Mikes & lot of sensc 

hitter where, when, of unger 
what chicumistinces death may occur, 
there ore needs that must be met — for 
the bereaved family: their friends: their 
clese circle in the commnunety 

Che fineral helps meet those needs. lh 
helps those who prices accept the reality 
of death. They know ft happened, Buta 
Por of their mind nepcts it, PUns awity 
ron 

The funeral takes them gently by the 
shoulders and tums them to face it. And 
having faced if, having viewed it, things 
ire caer 

istroly wunique moment uf sharin... 
for the family. .for friends. for society 

We will be ghad to furnish you a free 
copy of (ark’s informative “My 
Dosty" booklet, It answers in advance 
Many of the questions you ere likely to 
face when you are the one who must 
bike chure. YOu Mt PoSci¥e 4 COpy, 
withosut Cost, by writing to 
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Centennial 


The first 43 pages of the January 1988 issue were 
especially great. Hard work. leadership, and 
moetly pride show every month. The Society has 
won accolades from arownd the world, but the 
bottom line is taking readers personally on trips 
around the world that we would never experi- 
ence otherwise. [t's greatly appreciated. 

Jim Davis 

Vihar, Missouri 
Three things that have been part of my life for 
more than 70 years celebrated their 100th anni- 
versaries in 1987 and 1988: Log Cabin syrup, 
Sports Afield, antl NATIONAL GEOGRAPHIC. 

Rosie KR. Bean 

Santa Crus, California 
The Geological Society of America is alen at the 
century mark in 1988. 

HAROLD SUGDEN 

Bakersfield, California 


Those Electrifying [S805 
Readers are advised that. a central founder of our 
Society, Maj. John Wesley Powell, is the “daring 
conqueror of the formerly unknown Colorado 
River.” Your own files record ancient Indian 
settlements along the Colorado; these early peo- 
pics were tts first “conquerors,” In 1540 Garcin 
Lépez de Cardenas became the first European to 
know the Colorado and the Grand Canyon. In 
1583 de Espejo and in 1604 Juan de Ofate— 
Spamsh colonizer of New Mexico—also explored 
along the Colorado, 
AMBASSADOR FRANK V. ORT 
Santa Fe, New Mexico 
Powell im 1860 was the first to run the river 
through the Grand Canyon by boat. 


Discovering America 
T enjoyed the article “Discovering America’ by 
Malgorzata Niczabitowska (January 1988), but 
for ber statement that “free access to guns is a 
disturbing svmbol of America to us, In Poland, 
ownership of guns is strictly controlled.” The 
Texas Supreme Court in an 1859 decision said 
the people cannot be oppressed and enslaved 
who are not first disarmed. Isit nota pity Poland 
does not have asecond amendment. 

PETER K: C. Biap 

Albuquerque, New Mexico 


More than SO leiters expressed similar senti- 
ments. The second amendment to the DL, §. 
Constitution says: "A well regulated Militia, be- 
ing necessary lo tae security of a free State, the 
right of the people to keep and bear Armes, shail 
net be rmfringed.” fis purpese waste prevent Con- 
eresz from disarming state militias, 


The article was fascinating because vou dealt 
with a fasctmating nation from an exceptional 
View point. 

FeLex HUsex 

Figg, Switserland 


appreciate the nonfocus on the big cities as ex- 
emplifying America. We have lived in the middle 
of dairy farming for ten years and have been de- 
lighted to see that there is ‘a lot more than “life in 
the fast lane.” Community interdependence, fu- 
neral suppers, the Ladies Aid, where we gather 
to the quilts—this way of life did not die in the 
1940s. Malgorzata and Tomasz sound like peo- 
ple we would all love to know, 

JUDITH AVEDISIAN 

Dansville, New Fork 


Upon graduation from college last May many 
friends wanted to head for Europe or Australia 
for summer travel, Instead, | made a ten-week 
tour of the United States. For $1,500 [ experi- 
enced the Gireat Smoky Mountains, white-water 
rafting down the Rio Grande, atrip to the bottom 
af the Grand Canyon, wine tasting in Napa 
Valley, beautiful Crater Lake in Oregon, and a 
2-day ferry and camping sensation in Alaska 
that left me breathless. Culturally and pictorially 
America is beautiful, Every American should 
take the opportunity to see our country —or read 
the article by Niezabitowska and Tomaszewsk1. 

PATHICK CORRENTY 

Darien, Connecticut 


Obviously we have problems in this country. But 
Lo suggest that a white supremacist isa serious 
political figure or that junk dealing is a normal 
war of life is to use the exception and make it ap- 
pearte be the rule, But atleast Americans had an 
example of mainstream Polish journalism. 

Ep AND MALGORZATA STAMM 

Lowrence, Aansas 


Poland 

[have read a number of excellent articles by Tad 
Szule and have never failed to be impressed. His 
professionalism shines in the informative update 
on Poland. 


JANE £AVATZ 
Paisaic, New Jersey 


Writing of Stalin's robbery of eastern Polish 
lands, writer Srulc comments that “Stalin 
compensated Poland by awarding it German 


National Geographic, May 1988 


lands where Poles had liveel for centunes.” Sile- 
sia, eastern Brandenburg, central and eastern 
Pomerania, East Prussia and even Danzig 
present-day isdansk, had overwhelmingly cth- 
nic German populations for centuries, Even 
those that had Polish majorities 
[920-21 plebiscites in favor of remaining within 
the German state. The forced expulsion of ethnic 
aermans from these lands was.a crime 

JOHN STRANG 

Dorchester, Massachusetts 


ler cid mot demand that “ Poland give 
" Tt had been separated from the 
Deutsches Rcich since 1919 as. 0 free state with a 
high commissioner of the League of ‘Nations It 
was nevertheless a German city where] was born 


In 1939 Hit 


up Codansk 


and bved asa German until l became se displaced 
person in 145 

SIEGFRIED H. LUCKMANN 

Weal 


mk i 
Flin 


The report from Poland isa masterpiece of writ- 
ing, but most of all it is honest and real, Now | 
wonder if giasmost will be more than an overused 
phrase, ancl if the Polish censors will let the Poles 
reac about Katyn, the Soviet invasion or annex 
ation, and other events not found in the history 
books while I was there. 

MAREK URBANEK 

Phoenix, Arisona 
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Members in Polond fell we they 


copies. 


[t mav be of interest to 


Peet F il cei i 


know that Americans took 
part in the 14 Warsaw Loresing. The 
Homber and other Eighth Air Force Groups in 
England were alerted to sir: an op mecdicme and 
food to Polish freeclom fighters within Warsaw 

Inclement weather delaved Ce Tass ton 


OVS, And lstrman } rite tigre nce Tove fighter 


Ort fy 


Sey Crclk 
polenniess ariel flak batteries. These caused heavy ca- 
sualties. Nore casualties resulted when the 
Rroups swung over Soviet-occupied tes 
across the Vistula River and Soviet gunner 
yolned the turkey shoot. Uurdcdead were buried in 
the military cemetery at Poltava, Ukraine; thes 
lie there still 


ntor 


JonN DupAR 

Wiistilie, New ork 
Geographic Education 
AS ore yy he wishe sto become FEORT nhs "DENA h- 
ermpli eclu- 
cation. and found that the : the Society is 
expressing date back at least to The histor 
of geographic ecucation in the U.S. i iittered 
with the hulks of programs 
are promoting, most recentiv the High 
Gengraphy Project (1961-1970). Since thie 
af geographic education continues to be deplor 
able, past programs must be judged as failures 
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for dogs. 


It works like nothing 
you've ever seen. 


But it's aways at Work, probeting youd 
ol vour property. invisible 
F dea lo slay When you 

vet apprcvesd it ew vith Costs 12s5 thar 
invisinie Fenome for 30 days. ff you're 
maraniteen 
toll Tee anyviirrn 


TOU Cart see if 


want him 


Uriversity tested 


Té Obtain 6 te Srochure, call 


4-800-841-8000 ext. 9. JI] ==INVISIBLE FENCING. 










What will be done to ensure that history does not 
repeal itself? 

WILLIAM]. WRIGHT 

Stafford, Deca 


The National Geographic Society Edicatzon 
roundotion, with an tinal Secretly put of 20 mal- 


on dolor, call conceninvate.on teaching teach 


ens, anoapproach found very effective thus far 


lL wae @lacd to learn that a Senate subcommittee 
was aware of the need for improved education in 
geography and history ( January 1988), butall the 
Committers of Congress won't help unless we're 
Willing to help ourselves. The family must as 
slime some responsibilty and burden of teach- 





ing. Mine has started by keeping a world atlas 
mext to the television = remote-control unit, For 
Christmas we exchanged games and books with 
a geographical and historical flavor, lest we for 
get that learning can be fun 
Antoun kK. Hiskonica 
Virgintea Beoch, Virginian 


Jigsaw puzzles of the U.S.A. and the world plus 
cookie cutters of the ctutes have been tools | have 
ised to trv to bring the grandchildren to an 
awarencss of geography 

EprrH L. FoLey 

Fugene, Oregon 


For several years ], as a high school principal, 
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heard complaints from citizens that our stuclents 
inew litte about geography. Four years ago | 
recommended to our board of education making 
asemester of freshman geography mandatory. | 
expected complaints from stuchente. “The oppo 
site occurred, They requested a second semester 
It has been o huge success, and student scores in 
social studies have seen wmarked increase 
Davin L. BURROWS 


(enog. [linet 


Silleyman 


To my surprise, I found on page 578 of the 
November 1987 issue a photo of my sculpture 


at Mobacs, where Hungarians were annihilated 


** hee FTO powertrain Arrited worrenty 4 restrictions of dheclae 


by the Turkisi-army. Hungary always seems to 
have acted as a buffer between East and West, 4 
role which tan hardly be considered rewarding. | 
took great pains to depict this in my work and 
now feel | have made my point. Thank you for 
the honor 

PAL KO 


Rugdadest, dfunpvory 


Letters should be addressed ty) Members Forum, 
Notional Geographic Magazine, Box 
Washington, D.C. 200135, and should include 
wnder's address and lelephone number, Nol all 
letters can be weed, Those that are will often bi 


edited and excerpted 
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TOYOTA COROLLA 


A NEW DIMENSION OF POWER. | 
With a 22% horsepower boost. the efficient* | 
lé-valve engine threads passengers effort- 
lesély through the traffic of the ordinary. 
















| te road from a position of authority 
oy” | ina 6-way adjustable drivers seat. And enjoy 
| y! . the ease of an instrumentation panel 

| ‘e nested close for fingertip control. 


ANEW DIMENSION. os 
___| OF STYLE? } 
__|_AND COMFORT. - 


The depth and beauty of the new 1988 Corolla LE Sedan is | 
not an illusion. Its a reality. Refined chassis engineering plus & 
front-wheel drive offers the superiority of a quieter ride and 

better handling at all speeds. A new dimension of exterior / 

craftsmanship complements a new dimension of interior | 

finesse. Five adults ride in soft-cloth seats that cradle with | 

——. comfort. Traditional Toyota Quality with a new dimension of 
style and comfort. The 1988 Corolla LE Sedan is the one car 

you must see—when youre shopping for a car you'll be 

proud to be seen in, For more information on the 988 Toyota 
Corollas. call |-800-331-433|—Mon-Fri 9am. to9pm_EST. | 


Get More From Life... Buckle Up! | 

















"EPA estimated 30 city/% highway . tee =? : * As , | ‘ 
reece om: 1 ale OYOTA QUALITY 
~ ©1988 Toyota Motor Sales, LLS.A_tnc. ae H COI b ASK FOR ANYTHING MORE! — 


We still think | 
there's a lot to be said 
forsmall talk. 


You get more 
out of every long 
distance call 
On AT&T 


hack home, or checking up 
ona business ceal, AT&T 
helins vou make the most of 
every bone chStiin i 

| L LTE il Lott Et 
ityotthe ATal Workdwice 
Liieoent Neiwork Helps pu 
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aS any OLnEr COMPInY And on 
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Whats mone, ATA has 
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direct chal, state-to-state calls) 
SOT VOU Value every call 
let ATKES netwrirk ancl howe 
prices Come through for you 
Were reachibne Punter to 
Dr YOu Worle) Choset 


Afst 


The right choice. 













power to as more » power to eee you i) 
the office, sh omg country club. 

| Of with the of a single lever, you can feel 
the f n of dashing across countrysides, fording 
streams. climbing mountains, plowing through t bliz- 
zards, humming ow rath canal ands the 
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njected Vorte BRE toee: Wi male yeu 
d your heart beat faster. 
Sey ccky 






Best-backed Blazers ever. 6-year /60,000- 
mile powertrain warranty protection = 

6 years or 100,000 miles of boxty-rusi- 
through protection. Solid proot of ithe guality 
built into every new Chevy 5-10 
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When you're faveding i's necssuring to 
Know YOULCON faly ono perecty coondhinated 
fight SCrediuie. Loretully Gevised to omow ine 
hime difference: af each destination, 
wilh NO-Wolt CONMECTONS, of Convers 
times. Ensuring you con malse the mast 
of your day. 







Gniy of trufy international airine con rece 
this possible. And if that airline con aise offer you 
fhe wormin ond hospitality of the Spanish sun, 
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WARM TO THE EXPERIENCE. 





A lesson 
from nature 
for people 


with cancer 


Every spring, nature teaches us a 
lesson ct survival and renewal. AtUSCs 
Norris Cancer Hospital we understand 
that lesson well 

Every day, our patients are helped by 
teams of cancer specialists to reach for 
another spring. 

We are one of only 20 federally 
designated comprehensive cancer centers. 
The treatments we offer are the latest 
available: so is our equipment Our 
résearch in every aspect of the disease 
never stups 

Tb schedule a second opinion, or 
just learn more about us, call the Kenneth 
Norris Ir Cancer Hospital at the University 
at Southern California. }-S800-5-CANCER 
or |-21S-CANGCER-U. 


USC/ NORRIS 


LANCER HOSPITAT sa Sonne Cancer liege! 


Horst Janssen’s Oslo 


O}F all that Oslo has to offer; the German 
painter Hearst Janssen has chosen te portray 
the calm and harmemy. 

Son. Clouds. Still waters. A rocky coastline. 
A lighthouse. A sailboat. [sit carly moming or 
late evening? 

In Horst Janssen’s Oslo, there is room for 
imagination, And for you. 


yar wat idee coabiarn = the crowds, the stpewe, der hash » 
ther don send a4 this coapan, HP ped want interesting: anil 
cere te pcre in a apectocnlor ciw ehimne the old wold 
mccte the new — then do. Celi, ar the lead if the fiend, surrovimbed 
hy fetowte und ricuniaing A cry where you can eapericnde the 
anespected, he inapured - anal feed alee. The capetal ol Sarwar 
Io the feeart wl scarves. 
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HORST |ANSSEN CHOSE TO PLY SCANDINAVIAN AIRLINES TC) CSL). Jar 
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Wwadeay, May 29 travel 
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On Assignment 


ANGUAGE poses nd barrier in 
the Arab world for Senior 
Writer THOMAS |. ABER 

CROMBIE, who speaks Arabi 

In Sharjah be found a kindred 
bilingual spirit in Sheikh Sultan 
bin Muhammad al-(asimi, a 
Ph.D. from Exeter University in 
England 

Salling the Strait of Hormuz 

by dhoW, Ptriorming emergencs 


foot surgery on a Tibetan, 








living on a Roman wreck —all 
is routine for the Minnesota- 
bom writer-photographer. Soon 
after Lom joined the NATIONAL 
RIMS RAPHIC In 1956, he be- 
Ame the tirst civilian corre 
spancdent at the South Pole 

OO} his work m some 40 lanes, 
[a Writer has Ute pa 


Hence anid enouirh tume tn a 





he says 


place, he or she can usualy cet 


Lcountry to tell its own stor 





Witakb at shooting stars 
Roger H. RESSMEVER (below) 
mace the tead picture of our 

Su petnOVa Stor by cOnnechineg 
camera to a rotating eizht-inch 


telescope — thus elimimating the 


blur of star trails. The 34-vear- 
old Lone Island native recalls 
‘After John Glenn went inte or- 
Ht, | was hooked on space, I 
HEL oo telescope: at 11 mond tater 
led astronomy al Vaie.~ 
Ressmevyer « first photographic 
client wis singer Gitace Sick of 
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SLUle 


the suitably celestial rock group 


Jetterson Starship 





How To shear a sheen? First lull 
itta torpidity by rolling i on its 
rutin. savs photographer CARY 
WOLINSEY (lett 
Vari). For a half shear he re- 
cruited achampion Australian 


with Ais-so0n 


shearer, who after many trie 
crested the striking cutawat 
Chet bees Our Wik! Story 
Author NINA HYDpE (far lem 
took a liking to a felt Repenek in 
western China. The shepherd's 
coat fave the fashion editor of 
the Wosfungion Port renewed 
respect (Oot Whit & garment can 
do; "Th serves 828 a cont ant asa 
house, and vou don't have to 


WOrTY about hemlines.” 








